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This Informative GOOD NEWS 
BOOK Tells All About the Wonderful 
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CASH when you are sick 
CASH when you are hurt 
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T GENEROUS BENEFITS Why shouldn't your hospitalization pay you money 


skyrocketing, only 1 person in back if you st 1? Here’s a plan that provides 
talization insurance. Now a new “es n to - lp y c the — when hen re oy - 
-Ac > ATIMER rr r lurt 1e if y tay ‘vell, you get money bac 

> CASH PROTEC TION tes You ra = a ‘If you need the A odeng it’s there 

c or hurt Specific benefits { to help you; if you don’t, you’ve built a savings 
joms, surgeon's fees, drug — account of your own. This new kind of protection, 
1 when siete Neate out of the hospi- Policy NC-701, is available only from Bankers Life 
ll and don’t use all the benefit & Casualty Company part of the famous White 
it CASH R UND. The amount Cre Plan. Write t for your FREE GOOD 
efits you have already received, NEWS BOOK that full details, tells six ad- 


ime the policy has been in force. vantages never | ! combined in one policy 


GUARANTEED PROTECTION TO AGE 75 


or unt u have been paid the full amount of the 
principal in specified benefits 


NOW you can get the vital protection you need to 

help meet today’s rising medical costs. Write for 

your FREE GOOD NEWS BOOK TODAY. Read 

yw rates can’t be raised EVER. Read how after 3 

years you can build cash values as long as you pay 

the premiums. Read how you get the full face value 

AT LEFT of the policy either in specified benefits or in a con- 

: tingent cash refund. Read about the generous pay- 

ments specified for doctor, hospital room, drugs, 

surgery, etc. Read about the reasonable waiting 

en periods and exceptions that help keep the cost low 

» Needed — Look over the GOOD NEWS BOOK in your own 

in the mail home; decide for yourself whether you want the 
vans stivice> one policy that guarantees you can’t lose 


— 
ROSS PLAN oferedby BANKERS LIFE & CASUALTY COMPANY 
i Line Legal Reserve Stock Co. CHICAGO 30, ILLINOIS 











siounl ‘OE COBes14D 
anusay FoUuUsIME"] TITY 


huedwog Ayensed F e171 sidxNUeg 


GOOD 
NEWS 
BOOK 


[Ag GiVd 328 THM 3290V1iSOd TIVW iV 


TVW IV VIA TIVW A1l1d3& SSINISNG 
“mt ‘e602145 


SELTI ON HMO” 
SSV1ID iASUld 





a4 











ARMSTRONG SAFETY DISCS 
CAN SAVE YOUR LIFE! 


onty ARMSTRONG TIRES nave 
THIS PATENTED SAFETY DISC TREAD 


— Makes them grip the road to stop 
deadly skids as no other tires can. 
When you hit your brakes, the weight of 
vour car is thrown on the tires. Their tread 
can be squeezed together into a smooth, 
slippery surface. ‘To overcome this danger, 
* Armstrong engineers invented the famous 
Safety Disc tread design, which holds the 
tread ribs open, always ready to grip the 
road to stop deadly skids 


OVER 1000 SAFETY DISCS 

are molded between the tread ribs 
of the Armstrong tire. Just as the 
discs in hand at left keep the fin 
gers apart, so Safety Discs keep 
the tire’s gripping edges apart 
They can’t squeeze smooth, no 
matter how hard you brake. But 
the tread of ordinary tires, lack- 
ing discs, can squeeze together, 
go smooth .. . and you skid! 


ARMSTRONG EXCLUSIVE 
UNI-CUSHION CONTOUR 


ORDINARY 7% ; ‘ : —¥, 
TIRE eeey TIRE 
‘i ~ 


’ 


>> ARAADS? 


Puts more rubber on the road — where it counts! 
Gives greater traction, more even wear. 


Sipes are slots put in tire tread to add Diagrams show Armstrong tread is flatter 
gripping edges. Armstrong’s S-shape and rolling. Gives more road contact 
interlocking siping gives sharply im traction — vital for today’s higt 
proved traction to protect against both highways. Armstrong Tires grip the road to stop deadly 
forward and side skids skids as no other tires can! 


when inflated 
rreater stability and 


power cars and express 


GET EXTRA SAFETY AT NOEXTRA COST 


with ARMSTRONG TIRES! 


Armstrong Rubber Company, Home Office, West Haven, Conn. 
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TALK BACK 


Somebody Out There Likes Us 


I wouLp like to comment on the very 
great contribution of POPULAR SCIENCE in 
the field of traffic-safety education. Your 
consistent good judgment in selection of 
authors and subject material cannot fail 
to have a_ tremendous influence on 
hundreds of thousands of drivers, and 
lead toward professionalism in the opera- 
tion of a motor vehicle—which should 
be the ultimate objective of every driver. 

Congratulations on using your columns 
in this continuing battle for survival. 

Bos EASTMAN, Mar. 
Okla. Safety Council, Inc. 
Oklahoma City. 


For Spring Drivers 

Now that spring is here and the cars 
are really rolling, it might be a good idea 
for your readers to review last year’s 
“Tricks for Driving Two-Lane Roads” 
| Aug.|. By experience I have learned a 
few additional tricks I'd like to pass 
along: 

When you approach a blind curve in 
the outside lane, pull as far to the outside 
as possible. This cuts down the chance 
of being hit by a car drifting from the 
inside lane. And don’t forget you have a 
horn. Let the unseen car know you're 
there. 

A. F. JoHNSON, Knoxville, Tenn. 


Looking Ahead 250 Years 

I ENJOYED your 250-year calendar 
Jan.| so much that I bound mine after 
clipping it out. I used scraps of leatherette 
seat covering. First the folded, uncut 
calendar was opened to the center and 
stapled along the center line to thin 
cardboard slightly larger (to allow for 
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trimming). The two staples were placed 
with prongs coming out along the back 
to add strength, and flattened to prevent 
bulges. The leatherette was cemented 
to the card and trimmed to size. A 
sprayed-on design identifies the front 
cover at a glance. 
F. S. Biro, Albany, Ga. 
Ir EVERY fourth year is a leap 
year, how come your 250-year calendar 
indicates 1800 and 1900 were not leap 
years? If there is a leap year every 
fourth year, but excluding every 100th 
year, the year 2000 wouldn’t be a leap 
year either. Yet it is shown as a leap 
year on your calendar. Why? 
S. N. RoTHENBERG, Laurelton, N.Y. 


According to the Gregorian calendar 
which we now use, century years must be 
divisible by 400 to qualify as leap years. 
Thus, 1800 and 1900 are not leap years 
but 2000 will be. 


Texans Point with Pride 


We’vE been robbed. In “How They 
Built the First Underwater Theater” 
|Feb.|, you say the Florida theater is 
the world’s first. As a Texan, a citizen 


of the largest state (Alaska is two-thirds 
water), I must point out that Texas 


takes first honors. For many years we’ve 
had an underwater theater on Spring 
Lake at San Marcos, midway between 
San Antonio and Austin. 

S. M. Crossy, Houston, 


Tex. 

Tourists who want to the 
world’s first submarine theater will have 
to travel highway 81 in Texas. At San 
Marcos, they’il find the Aquarena—a 
theater in which the audience is lowered 


see 
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COULD YOU USE 
ANOTHER $22.50 
PER WEEK IN YOUR 
PAY ENVELOPE ? 


That’s how much the average graduate has boosted his weekly 
salary according to a comprehensive survey made of 1.C.S. and other 
leading home-study schools. 

As a matter of fact, more top management and supervisory 
positions are now held by former I.C.S, students than from any other 
school. They enjoy new responsibility, real job security, the respect 
of their family and friends. 

To you this should mean just one thing—opportunity! 


1.C.S. can offer you the same success-proven method for getting 
ahead in your present job. Or in finding a new career. No matter 
what your interest—from accounting to zerography—there’s an I.C.S. 
course tailored to fit your particular need. 

You study at home, in your spare time, at your own pace. No 
interference with your job or social life. And you get pe rsonalizes 
guidance from leading, practical authorities who know—and can tell 
you—what it takes to go places. 

Everything you learn has immediate “cash value.” And I.C.S. 
is willing to prove it by sending you FREE a valuable Career Kit with 
3 famous books that have helped thousands on the road to success. 


Think about your next pay check for a moment. Now think what 


another $22.50 per week would mean to you and your family. 


What better reason for mailing the coupon below? 


Accredited Member 


For Real Job Security—Get an I. C. S. Diploma! 1. C.S., Seranton 15, Penna. _ qationai Home Study Council 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 68085E, SCRANTON 15, PENNA. (in Hawaii, reply P.O. Box 418, Honolulu) (Partial list of courses) 
Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson): 
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CRESCENT 
vatuern SNIPS 


STANDARD PATTERN 
No. $410—10’ 
Seven other sizes 


7" to 14” 


Ask your hardware 


dealer to show you 
Crescent Tinners’ 
and Aviation Snips. 


Crescent Tin- 
ners’ Snips are 
forged from 
selected steel, 
and blades ground on special grinding 
machines. They are hardened by Cres- 
cent’s own selective induction process 
to insure long, satisfactory service. These 
easy-cutting, well-balanced snips are 
made in four patterns; standard,circular 
cutting, combination and heavy duty. 





CRESCENT TOOLS — 
Cive Clings lo Mork mm: 





Crescent is our trade-mark, registered in the United Stotes and 
abroad, for wrenches and other tools. Sold by leading distributors 
and retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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below the surface of the water. It was 
built more than 10 years ago. 
E. S. CATHRINER, Baytown, Tex. 


Florida’s may still be the first. Not a 
“submarine” theater, it is an “under- 
water” theater BUILT beneath the 
surface. 


Private Eyes Wanted 


KNoOwInNG that your magazine has many 
readers in the garage and auto-service 
business, I thought some of them might 
be able to help the FBI locate a long- 
sought fugitive who may be working in 
the automotive field. 

Edwin Thomas Huber absented himself 
from the 3802nd Supply Squadron, Max- 
well Air Force Base, Ala., on Sept. 26, 
1958, and was declared a deserter on Oct. 
25, 1958. He had previously worked as 
an auto-parts clerk and is considered an 
excellent auto mechanic. 


Huber is 45, white, 5 feet 11 inches tall, 
weighs 170 to 200 pounds, and has gray 
brown hair. The first joint of his right 
index finger is missing. 

Anyone having information concerning 
the whereabouts of this person please 
contact your local FBI office. 

H. G. Foster, Special Agent in Charge, 

FBI, NYC 


By-Product of Astronautics 
I’M SURE your readers will be interested 
in knowing that at long last a bill has 
been introduced in the House of Repre- 
sentatives to study the practicability and 
desirability of the U. S. adopting the 
metric system of weights and measures. 
The bill (H.R. 269) has been referred to 
the Committee on Science and Astronau- 
CONTINUED 
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TV’s Professor Jonathan Karas uses 


“‘shock treatment” to prove... 


Professor Jonathan Karas, physicist at Lowell 
Technological Institute, demonstrates, as he 
does on Ford TV shows, why Ford goes 
30,000 miles between chassis lubrications, 


3. ““Hours later, we looked at both suspen- 4. “Now look at Ford’s suspension. No leaks. 
sians. Here’s the one on the other *61 car. See No ordinary grease fittings. Each ball joint 
how the ball joint leaked? This is why most is completely sealed in. No wonder Ford can 
cars need chassis lubes every 1000 to 2000 miles. go 30,000 miles between chassis lube jobs! 
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You can’t pound out 
Ford’s sealed-in lubrication! 





i ib 


1. “On this dynamometer is a "61 Ford, on 
the other one, a different ’61 car. Each dyna- 
mometer has bumps attached to its rollers 
to give a severe shock to the car’s front end 


5. “When finally you do lubricate, this plug is 
unscrewed, new molybdenum disulfide grease 
injected, and the plug replaced. The job costs 
only about $4.00—takes about 20 minutes. 


2. “Now, we'll turn on the dynamometers 
and start the test. The punishment these ma- 
chines dish out can be compared to a ride on 
a badly rutted, bumpy road. 


6. “30,000 miles between chassis lubrications 
..- 4,000 miles between oil changes .. . self- 
adjusting brakes, All are features of the ’61 
Ford, beautifully built to take care of itself.” 


al G 
FORD DIVISION Tord) or Company, 





time for 
an oil 
change? 


KENDALL 


MOTOR OILS 


All Kendal! Motor Oils will do for you 
is keep your motor running smoother, 
quieter and ‘longer with less need 
of repair. Millions of motorists have 
found that a change to Kendall 
quality was a happy change indeed. 


REFINED FROM THE CREAM OF 
PENNSYLVANIA CRUDE OIL 


Kendall Refining Company 
Bradford, Penna. 
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tics by Congressman James Roosevelt. 
As an engineer, [ have always felt our 
scientists and engineers have been under 
a handicap with our present system of 
measurements. Maybe some of your 
readers would like to write their congress- 

men in favor of the bill. 
Lewis J. Micier, Los Angeles. 


Robbing the Pantry Shelf 


To LOOSEN rusted-on bolts and screws, 
I use apple-cider vinegar. It is just as 
effective as penetrating oil and the cost 
is quite a bit lower. Also, because of 
the acid content, it keeps the rusted 
spot clean for quite a while after use. In 
the shop, store the vinegar in a plastic 
bottle or toy squirt gun to make it easy to 


| use. Never put it in a metal oil can—it 


will eat through within a week or two. 
J. C. Wrixuiams, Des Moines. 


it All Depends on the House 
A Fesruary short cut suggests that 


| provision be made to supply air to fur- 
| maces 


when basement win7tows are 
weatherstripped. The way I interpret this, 


| you weatherstrip to keep air out, then 


bore holes in the sash for louvers to let 
air in. I’ve weatherstripped and calked 
everything but the keyholes in my house 
and my gas-converted furnace burns fine. 

P. T. Lancaster, Johnson City, N.Y. 


Yep, weatherstrip to keep out large 
amounts of air, insert louvers to bring 
in the little oxygen needed to keep the 
home fires burning. Yours sounds like an 
older home not insulated to be airtight. 


Building a Shop Vacuum? 


I’ve just built the shop vacuum de- 
signed by Phil McCafferty [“‘Build Your 
Own Shop Vacuum Cleaner,” Jan.]. 
Some others might like to know of one 
change I made. 

For the wheel shown in the blueprint, 
I substituted a blower wheel that’s made 
here by the Cincinnati Fan & Ventilator 
Co., 3548 Montgomery Road. It’s made 
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COMPLETELY NEW AND DIFFERENT 


¥ Covers all leading U. S. models for 12 years... 
7 All foreign cars sold in U.S... . 
7 Plus tune-up and front end specs for 125 U. S. trucks 


GLENN’S 


The big new manual that 
really shows you how... 


«even 

if you've 
never fixed 

a car before ! 


HELPS YOU LOCATE 
TROUBLES IN 
LESS TIME! 


You've got to find the trouble be- 
fore you can fix it! Most manuals 
pay little or no attention to this 
vital subject — but not Glenns! 
QUICK-GUIDE TROUBLE 
SHOOTING CHARTS for every 
section of a car lead you right to 
the seat of the trouble. You learn 
to troubleshoot in half the ordi- 
nary time! Hundreds of users say 
this feature alone is worth the 
entire price of the book! 


For instance, there are 5 possible reasons why a 
clutch might slip; 9 reasons for it to drag; 7 reasons 
for noise; and 11 for chattering. Glenn’s quickly 
helps you locate the exact trouble cause—just as it 
does for any other assembly in the car. Se 


HERE’S WHAT YOU GET! 
Overdrives; 


Drives; 
all the 


Includes full details on 
Engines; Air Condition- 
ing; Axles; Bodies; Man- 
ual & Power Brakes and plete 
Steering; Clutches; for 

Cooling; Power Accesso- time 
ries; Electrical & Fuel 
Systems; Std. & Auto- 


matic Transmissions: more 


training 
beginners a 
-Saver for 
enced 
want to work faster 
accurately 


Here is an entirely new and bet- 
ter car manual one that 
doesn’t leave you hanging half- 
way between confusion and 
guesswork one where you 
don't have to thumb back and 
forth to find what you want 

and one that makes it amazingly 
easy to locate exactly what's 
wrong with any part of any car 
before showing you how to fix it! 


Hundreds of thousands 
of car repair facts! 

Glenn's giant manual weighs 
over 4 lbs. It has 1100 big pages; 
over 3000 specially taken “here’s 
how” pictures; and hundreds of 
thousands of repair facts cover- 
ing practically every part of 
every U.S. car, truck or foreign 
car you might want to tune-up, 
repair or rebuild. Published by 
Chilton world’s largest auto- 
motive publishers 

Almost 100 pages and 348 pic- 
tures — the most comprehensive 
such section ever published 
show how to handle modern car- 
buretors and fuel injectors 

A big electrical section in- 
cludes both chassis and acces- 
sory circuit diagrams. Over 100 
current foreign cars by 35 mfrs 
are covered. There is a big Volks- 
wagen section 

The largest selection of worn 


cocerer 


jays FREI 
pay $ a 

Universals: 
Tune-ups and of 
rest. It’s a com- 
manual 
real 
experi- 
mechanics who 


and 


vost paid 
SAVE 45¢ shipping charge 
Manual with order and Chilton pays for 
Money promptly refunded 
promptly after 7 days 


The easiest-to-use 
Car Repair Manual 
you ve ever tried! 


parts pictures ever assembled in 
a manual shows where to look 
for trouble—and exactly what it 
looks like when you find it 
Read what todo... See 
exactly how fo do it! 

All pictures are so 
keyed to text that you're seeing 
what to do while you're reading. 

Disassembling and reassem- 
bling; cleaning and inspecting 
are fully covered—and you get 
clearance and tolerance data 
right with these instructions 
NOT somewhere else. Shortcuts 
and cautions are pointed out 
Easily understood demonstra- 
tions of bench adjustments and 
on-the-car repair procedures 
save you loads of time and work 
From beginning to end, Glenn’s 
gives you needed information 
the way you'd like to have it! 


close ly 


Say goodbye to 
car repair 
guesswork! » 


PRACTICE 7 DAYS FREE! 


Dept. PS-51, THE CHILTON CO., 
56th & Chestnut Sts., to yacnapeoagii 39, Pa. 
nd GLENN'S new 


age 
EXAMIN ATION 


4 
sfter . OF 


Send $7.95 in full payment 
shipping 


if you return book postpaid 





of heavy cast aluminum and is safe to 
run at speeds to 4,000 r.p.m. It’s 105%” 
in diameter, 274” in width, and has a 54” 
bore to fit any standard 3,450-r.p.m. 
motor with 56 frame. Postpaid, it costs 
$17.50. 

JOHN Kina, Cincinnati. 


More on Moving Stuck Cars 

I HAVE a setup you missed in your 
bonus booklet ‘““What to Do When Your 
Car Gets Stuck” [ Dec.]|. It will not only 
move a car stuck in mud, sand, or snow, 
but will move other heavy objects as well. 


. AFTER 40 years of driving a de- 
livery truck, I'd like to give my tip on 
how to get a stuck car moving. 

Buy two sheets of expanded-metal lath 
(each two feet by eight feet). Fold each 
sheet in half the long way, and fold back 
one end (four to six inches). Attach 12 
feet of metal sash chain at the strength- 
ened four-ply end. When stuck, place the 
laths in front of the rear wheels with 
chains facing the front wheels. Clip or 
bolt the chains around the rear bumper 
so they will pull the traction pads with 
you onto clear ground when you pull out. 


A rope is wound 
around an upright 
a tree, a post, even 
the handle of a shov- 
el. The lever may be Detroit Nomenclature 
anything stiff enough IN THE article on the Land Rover 
to take the pull of [Feb.], you say the gas engine of the 
a man and not too car puts out 77 hp., the diesel 51.2 
clumsy. A_ shovel hp. These ratings are incorrect and 
handle will do here, should read 77 b.h.p. and 51.2 b.h.p. 
too. As you walk around the upright, you There is quite a difference. 
support it with one hand while the other Rosert Levin, Merion Station, Pa. 
turns the lever. 

H. I. Graser, Yuba City, Calif. 


These traction pads cost about $2.75 
and you can roll them to fit the trunk. 
W. S. Bowman, Woodbury, N.J. 
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Though several different measures of 
CONTINUED 


FOR LONG WEAR IN SERVICE SHOES 


CUSHIONED OXFORDS 
WITH NEOPRENE SOLES! 


GET SEARS Gold Bond 


There are two good reasons for buying Sears Gold 
Bond Service Oxfords. One is Foot Comfort. 

These handsome shoes, with heel-to-toe air cushion 
insoles, guard against foot fatigue all day long... 


give you comfort that’s like “walking on air.” 


The other is Long Service. Gold Bond Oxfords 
are designed for men whose work is tough 


ORDER on shoes. Neoprene soles and heels are rugged, 


No. 4557—Brown 
No. 4558—Black 
Sizes from 6 to 14, widths B to EE 


UPON 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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resilient and long wearing. . . resist oil, 
grease, chemicals and cold weather cracking. 


See them at your Sears, Roebuck and Co. retail store or 
catalog office, or shop at home through the big Sears catalog: 





Now... on your trucks... get an extra tire mile for every two you run! 


cl | 
TRANSPORT-100 
BOOSTS TRUCK 

TIRE MILEAGE SO% 


coo AND MORE 


You'll find plenty of money-making factors in 
the all-new Firestone Transport-100* truck 
Examples: A new quiet running three-rib stabilized 
tread design for much more mileage. 
nation-wide fleet tests to 
tread mileage than any other original equipment 
Firestone highway tire (100-level) that comes on 
new trucks. New bladed traction slots plus a wide 
shoulder rib to give exceptional improvement in 
truck steering. Much greater stop and go traction 


tire! 


Proved in 


give 50% more original 


*Firestone T.M 
Tune in Eyewitnes 


to History eve 


@ 


Member of THE ATA FOUNDATION of THE AMERICAN TRUCKING INDUSTRY 


ry Friday evening, CBS Television Network  Copyri 


Tyrex 


power than any other highway truck tire’. . . 
in two-thirds the distance required by most other 
on the slickest wet New stone 
guards keep tread free of damaging gravel and 
pebbles. In Firestone Shock-Fortified Nylon or 
Rayon cord, tubed. How can 
afford not to use this new truck 


stops 


tires pavement 


tubeless or 
when you 
n? See 


you tire 
can get 
the new Firestone Transport-100 at your 
Firestone Dealer or Store. 


an extra mile for every two you ru 


nearby 


TM 


ht 1961, The Firestone Tire & Rubber 





1961 
Water Sports 


cnamoions MI ERLURY 


Salt Water Fishing Champ Picks Mercury! 
Roy Martin, mayor of Panama City Beach, Floa., 
holds 30 world salt water fishing records. He says: 
“Out in the big water | want Mercury's extra 
dependability and rubber-cushioned propeller with- 
out shear pins. | don’t want to change a shear 
pin in following seas or in shark infested waters!” 


Women’s and Men‘’s World Water Ski Cham- 
pions Agree on Mercury! Californians Vicki Van 
Hook, 16, and Chuck Stearns, 21, agree: ‘For depend- 
able puli-power for every water-skiing maneuver, our 
choice is Mercury. We've tried them all, 

but only Mercurys always deliver the 

smooth, steady pull we must have at the 

varying speeds needed in tournament events.” 
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OUTBOARDS 


JMERCURY Dealers! 


* Selected by the 
editors of Golden 
Argosy, the maga- 
zine for men, and 
Outdoors, the mag- 
azine of outdoor 
recreation. 


<=. 


in, 
Mas en 
z an — 
; Sa 
i 


ee 
~ 


| aE | 
— || “meme” = ae || 
Trow Pacts 

©1961 ee } 

Kiekhaefer Corporation, Fond du Lac, Wis 





Grand National Pleasure Boat 
Champion Drives Mercury! Cali- 
fornia’s Charles Mersereauy won 
three of the world’s toughest mara- 
thons, including the 6-hour pleasure 
boat endurance at Kissimmee, Fla. 
He says: “To. run first or run first 
class, your choice will be the same 
as mine — Mercury!” 


Women’s Skin Diving Champ 
Selects Mercury! Zale Parry, 
Santa Monica, Cal., says: “We skin 
divers select equipment for depend- 
ability, and Mercs fill the bill.” 


Step right up to championship performance with 
Mercury .. . first choice of water sports cham- 
pions! Now’s the time! Your Mercury dealer has 
the deal for you on boats, motors and trailers now 
during his big Water Sports Parade of Values. 
Come in and see 11 new Mercurys for 61 — 


6 to 80 hp in twins, fours and sixes! 


= aR 
Se —, 





Mercury Exclusive! 





2 


BLUR Y * 


Gh & 


In every horsepow- 
er class for 61: Full 
Gear Shift with 
Running Neutral 
and Single-Lever 
Remote Control... 
and in every Merc: 
Fixed-Jet Carbure- 
tion, Shear-Proof 
Propeller Drive, 
“Full Jeweled’’® 


Power! 


@ 30 hp Merc 800 








6 cylinder in-line 





. a 


‘pr f 
a 3 


Family Cruising Champs Choose 
Mercury! The Glenn Kirkpatricks, 
Winterhaven, Fla., say: “Mercury has 
powered us from Seattle to Ketchi- 
kan, Alaska, and on many another 
thrilling cruise. Merc power and 
handling ease make cruising as 
simple as driving the highway in the 
family car.” 


5 





OWN YOUR OWN 


VACATION HOME 
... easy to build 


save up to 
50% with 
Potlatch 





latch’'s new laminated tongue- 
and-groove Lock-Deck gives 
you more structural strength, 
better insulation, more eco- 
nomical construction. Com- 
plete working plans available 
... write today for your Potlatch 
Plan Idea Book. 


POTLATCH FORESTS INC. afi | 


GENERAL OFFICES e LEWISTON, IDAHO 
Send for Potlatch’s exclusive 
“FREE-TIME” Homes Planidea 
Book in full color. 21 new beau- 
tiful year-around and vacation 
home plans featuring low-cost 
LOCK-DECK construction. 
Complete floor plan ideas. 
Mail coupon for this ex- 
citing plan book... only 50¢ 
POTLATCH FORESTS, INC. ¢ Lewiston, Idaho 
() Enclosed is 50c PS-MY 
Name 











symbol of 
quality 
since 1906 





Address 





City Zone State 
ee ee ee ee 
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LOCK-DECK | 


Here are the plans and the 7 : 
material to help you build a | Tribulations of Inventors 


low-cost second home. Pot- | 


| new even in 1951 


an engine’s output can be used, the term 
“horsepower,” as used in the U.S. (in- 
cluding Detroit) in referring to cars, 
means brake horsepower. 


Tips for Balky Ballpoint Pens 


THE short cut on whirling a ballpoint 
pen on a string to make it write [Feb., 
p. 163] was a new one on me. But just 
in case you don’t have any string handy 
when the pen conks out, here’s my 


method: Unscrew the pen and blow on 
the hole at the end of the ink cartridge. 
A. D. ACKERMAN, Washington, D.C. 


.. . I REMOVE the “filler” and put a 
lighted match (carefully) on the ball tip. 
Presto! ink flows and the pen writes. 

SEELEY LINDEMAN, Cincinnati. 


I wAs amused and amazed to read in 
“New Ideas from the Inventors” [Jan. | 
that someone had invented a cordless 
iron. Let me tell you about my precious 
Eureka iron, now 10 years old. It wasn’t 
I’d wanted one since I 


| was a young girl, when full-page ads on 
them ran in the women’s magazines. 


I got mine at half price because “they 


| just didn’t sell,” according to the store 


owner, and he was trying to get rid of 
them. I’ve used mine constantly and it 
certainly is practical. It never overheats 
and, without a dangling cord, it can keep 
pace with a fast ironer. 


FairH E. Sniwer, Suffern, N.Y. 


. . . My MOTHER has had an electric 
cordless iron for 10 years. The only dif- 
ference between it and the one you show 


| is that the heating stand has no slope. 


Is the Oates patent an old one? 
Mrs. J. W. BLepsor, Lyons, Ind. 


Oates’ patent is a recent one, first ap- 
plied for in 1956. It cites patents pre- 
viously granted to other inventors for 
similar inventions through the years 1925- 
1955, including several foreign ones. For 
an inkling of how difficult it is to get a 


CONTINUED 





Is There an 


Invisible Influence 


Upon Our Lives? 


Somewhere Out There 
Are Other Minds! 


Does man stand alone in the tideless ocean. of space? Is earth the only habitat 
of intelligent beings? Certainly the phenomenon of life is not a chance one. 
Somewhere in the countless shining orbs are minds... how puny by compari- 
son in mental and psychic stature we may be! Those strange, inexplicable 
feelings we have at times... are they a tugging from the recesses of space 
upon our senses? Are they the effort of Cosmic beings to reach out —to find 
a bond of communication with earth? 
e > 7 , r , ‘ . . 
This FREE BOOK Explains 
There are two ever exciting, unsolved mysteries 
—the nature of self and our Cosmic connections. 
Let the Rosicrucians, a centuries-old organiza- 
tion of learning (not a religion), send you a 
fascinating free book, THE MASTERY OF LIFE. It 
casts amazing light upon these things. Find new 
pleasure and achievement in this unique knowl- 


edge. Use the coupon for your free copy or 
write Scribe N.C.Q. 


Scribe N.C.Q. 
Rosicrucian Order, (AMORC) 
Rosicrucian Park, San Jose, California, U.S.A 


Gentlemen: 

Kindly send me a free copy of THE MASTERY OF LIF! 
1 am sincerely interested in the mysteries of self and 
of the Cosmic 


Sn 
ADDRESS____ 
CITY 


The ROSICRUCI/ANS (amorc) + SAN CALIFORNIA 














| 
your cCar| 


—stand 
&= Out 


Focus attention right on your car—idling or | 
moving—with the distinctive sound of | 
Dyna-Glas whispering power. | 


Dyna-Glas exclusive flat oval double-shell 
construction and unique ““Whisper Chamber” 
with jet-age fiber glass packing, release all the 

built-in power in your engine—sounds 
mellow without bellow. 


Yes, sir—with the new flat oval shape, sound 
of whispering power and restored engine 
performance, you've really got it, with 
Dyna-Glas! For original equipment type 
mufflers—see the famous Goerlich Standard 
or Master. They’re both money-wise buys. 


GOERLICH'SS, Inc. 
MUFFLERS AND PIPES 
Dept. A-1, 619 Smith St., Toledo 1, Ohio 
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patent that will successfully exclude other 
patents on a similar invention see “How 
to Protect Your Valuable Ideas” { Apr.}. 


... Tuat firehouse-pole cushion [‘‘New 
Ideas from the Inventors,” Feb. | has been 
in use in our fire department for the last 
five years. And that drawing is way off 
If a man were to slide down a smooth 
brass pole in the manner illustrated he 
might break his legs, and he’d most as 
suredly have burns on his hands and 
arms. Firemen never wear short-sleeved 
shirts; they use their arms—not hands 
to slow their descent on the pole. 

E. J. Krentsa, Yonkers, N.Y. 

Evidently our artist is no fireman. As 
for the patent, it was issued late in 1960. 
Possibly the cushion used in Yonkers was 
never patented. 


Turn-Back Turn Signals 
Just read the woeful letter about the 
need for a turn signal that would cancel 
itself more dependably. Mr. Cooper 
might be interested to know that Simca 
has a timed indicator that shuts off au- 
tomatically after about 20 seconds. 
Britt ANporFER, Ft. Wayne, Ind. 


the finest, low-cost level and 
incline measure ever built. 


Split Image 
Transit 


Optional-leatherette 
Carrying Case $3.95 





The deluxe model “Hoppy” Split 
Image Transit features external 
sights for faster operation . . . Pre- 
cision engineered metal mirror holder 
. . . New prism-like optical system, 
and a simplified calibration system. 





One man alone, using the Split 
Image Transit, can perform any 
leveling or incline measuring job 
quickly, easily, and accurately. 


Over 50,000 “Hoppy" Split Image 
Transits are now in use by contrac- 
tors, carpenters, engineers and do- 
it-your-selfers. 











Aveilable at leading hardware, builders 
and engineers supply stores . . . if not, 
send check or money order to: 


HOPKINS MANUFACTURING CORP. 


Dept. P-1 Emporia, Kansas 








1960 MODELS IN ORIGINAL CARTONS 
Brand new! Not seconds! Not romngod? 


SOLD DIRECT 
FACTORY- 
ee 


Heavy duty, all cast iron 
and steel constru 

wt. 25 Ib 

ound Cast 

ive cast as shown 
gauge. Patented 
drive fits any motor. Blade tilts, table stays level. Finge 
tip adjustable depth cut 0” to 244”. Cross cuts, bevels, 
rips, cuts compound angles. These are brand new units 
from unsold stock offered at bargain price. Carries 
unconditional guarantee. If not completely delighted with 
your bargain FOR ANY REASON — return for money 
back refund. All tools sent express collect. Send check 
or M.O bask deposit on C.0.D.'s. We reserve right to 
refund r f 
ment. Ord 


AME RIC AN MACHINE & TOOL CO. 


-ROYERSFORD 63, PA, 


c FACTORY 
less blade PRICE 


+ 


f stock is exhausted. Avoid disappoint- 


taba now 


SEND FOR A2Z£ BOOK 


ON YOUR FUTURE IN THESE 


GROWING INDUSTRIES 


ELECTRONICS 
TELEVISION ~~ 


L7 Sp 


/ race 7 


More money ... security ... prestige... all yours in’ this 
booming industry. Go into your own TV Service business 

. into missiles, automation, industrial electronics, and 
many other fields. Free book tells how thousands have 
trained at home for a successful, secure future... how 
you can earn as you learn. Send coupon now! 














NEWEST MECHANICAL MARVELS... 


CYCLES FOR '61! 


For something extra special 
in power-on-wheels take a 
look at the new Triumphs 
for 1961. This ‘‘Big Choice’’ 
line covers the entire range 
of motorcycle speed, maneu- 
verability, stamina and all- 
around performance! Choose 
the model that suits you best. 
From easily-handled light- 
weight to full-powered, dual 
carb, OHV vertical twin, 
you're off to a new mechan- 
ical speed age with a 
Triumph! Ask your 
TRIUMPH dealer for a FREE 
demonstration ride. Mechan- 
ical specs and prices for any 
model, yours for the asking. 
GET FREE, FULL-COLOR, 
FULL-LINE 1961 TRIUMPH 
CATALOG. 


Mail this coupon today to 
nearest address 

owe Please Print a ae ae ee oe 

Please send FREE full-color, full- 
line 1961 Triumph catalog to: 








Name Age 


Street 
in the East 


City, Town 
he 


Copereten 
Towson, Baltimore 4 Maryland Phone Dept. Ss 





CO bee eee ee = 


AUTO MECHANICS 
AND 
DIESEL + 


Diaesttll! 


“— 


Fast, Right, Easy .. .that’s how National Technical Schools 
trains you for top pay jobs in service and maintenance, 
motor tune-up, diesel mechanics, foreign car service, and 
many other fields. Training complete industry recog 
nized, classroom developed, lab and shop tested. Send 
for Free Book now. Clip coupon. 








8 


nth VC WANN 


1 


REFRIGERATION 
ELECTRICAL APPLIANCES 

Increase Your Earning Power... Master all three phases 

in one low-cost course at home. Free book describes un- 

limited opportunities, training methods and equipment 

you get to keep. Course pays for itself in Spare-Time- 

Income while training. Mail coupon now. 


ANN 


ACCREDITED 
MEMBER hn 
LP Nilel. fn ite. |, ie.) mele lele) &) 

4000 South Figueroa Street, Los Angeles 37, California 


Select 
one 
A 8 National Technical Schools, Dept. C-51 
i 4000 S$. Figueroa St, Los Angeles 37, Calif 

Please rush FREE checked ! 
| below No obligat 

0 TV-Radio 
0) Av ee co 4 0 

Ce ning. Refrigeratio 
e 


! 

' 

ctrical Appliance Book | 
! 
' 
! 


ese! Book 
D Air 
ae 


Address 


City Zone State 

Oo [ Check here if interested ONLY in Resident Training at L.A 
‘VETERANS: Give jate of discharge ___ 

=e ae ow oe oe ee oe ee oe es oe 





GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE- uP cm a 





See the Stars, Moon, Planets Close Up! 
3” ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power—Famous Mt. Palomar Type! An Unusual Buy! 

Assemble Kei to use 
~ the ings of Sat 
nating Dianet 
on the Moon, St 
of Jupiter in 
Equatorial mot 
bot l 


yorta tk Scope 
Valuable STAK CHART plus 272 page “HANDBOOK ‘OF ‘HI il 

ENS is “HOW TO USE vot 'R TELESCOPE” BOOK é 

Stock No. 85,050-N $29.95 vostpaid 


SOIL vesruee acs 
DE LUXE KIT for ds 





nm the 
eagent 1 
OO ind . st 

St eck No. 70, 405- N : . ° $8. 9s Postpaid 
STANDARD KIT similar to above, with mate ri ials for 10 analy- 
ses and 15 additional pH tests. Comes in 5” x 7” x 1” plastic case 
Stock No. 70,406-N . $5.95 Postpaid 
JUNIOR KiT—Basis for many fascinating experiments regard- 
ng growth of plants, etc 

Stock No. 60,118-N 


‘FISH’ WITH A MAGNET 


Go Treasure Hunting On vous Bottom 


! Fascinating fun 
) ‘ 7 


$2.00 Postpaid 


Cb) 


eta Sel 





this 1eW sport 
$9. 95 Postpaid 
_— EASY PAPIER MACHE MIX 
“leling ani vows ae 
nap ii ad layou 
consistency of douxt 
el — and odorless. Finis 
or sanded, painted 
Stock No. 70, 410- N. 
Stock No. 70, 411-N 


Stock No. “70. 183-N. 5? ib. anak’ 





atherp fed 
5 tb. pkg.—$2.79 Pstpd 
10 Ib. pko.—$4.30 Pstpd 


ANALOG COMPUTER KIT 


) CO) Demo mstrates basic analog computing prin 
§ cipk nh be used plication 
== weae—— vision, powers, roots, log “Ope rations, trig 
problems, physics formulae, elec ity and magnetism problems 
assembled with screwdriver and pliers. Operates on 2 flash 
batteries. Electric meter and 3 potentiometers are mounte d on 
box. Answer is indicated on dial. Computer is 20” lon 7 
wide, 2” deep. Stock No. 70,341 $14.95 postpaid 


SCIENCE TREASURE CHESTS 
For Boys—Giris—Aduits! 
Excetient “Science Fair” Material! 
Science Treasure Chest-—Extra-powerful magnets, po- 
larizing filters, compass, one-way-mirror film. prism, 
diffraction grating, and lots of other items for hun 
dreds of thrilling experiments, plus a Ten-Lens Kit 
for making telescopes, microscopes, et Full instructions included 
Stock No. 70,342-N $5.00 Postoaid 
Science Treasure Chest DeLuxe Everything in Chest above A. us ex 
citing additional items vr more advanced experiments cluding 
crystal t kit e ic motor, molecular models set rst 
surface mirrors and lots more 


Stock No. 70,343-N 





s ~ (eee Im Come Te 





$10.00 Postpaid 


BUILD A SOLAR ENERGY FURNACE 


A fascinating new field. Build your own Solar Furnace for 

experimentation—many practical uses. Easy! Inexpensive! 

> Use scrapwood! V irnish instructions. This sun powered 

furnace will ge ate terrific heat—2000° to 3000° 

Fuses enamel to metal. Sets paper aflame in seconds. Use our 
14 


Fresnel Lens—14” diameter f.1 
Stock No. 70,1 . . Fresnel Lens $6.00 Postenté 
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G SCIENCE BUYS | 


or PROFIT 


pr oject illustrate: 
tals you grow 
es the book ‘Crystal 
ving a a generou 
1 nm i to grow 
large isplay yst ; f potas n i r 1 sulfate 
shr jur f cates 
sodium rtr J cle ce ilfate he) ydrate (b 
green) 3 1leptahyar 2 reer Otassium ferricyanide 


icals you nee 


(rec nd co I 
Stock No. 70,336-N $9.50 Postpaid 


oe SOLID SUEEIES 


ab 





Stock No. 70,205-N $3.00 Postpaid 





Wor Surplus American- Made 1x30 Binoculars 


id new 


price ave yu rea y 
Stock No. 1533-N Only na 00 pstpd. 
ax sdec 





Circular Diffraction Grating Jewelry 
A Dazzling Rainbow of Color! 
Ju as a 0p t D 


T's of andiv ial so does tl 


Ditt act nh G ca amit 

Stock #30,349- 'N ‘Earrings $2.75 Pod 

Stock #30,350-N Cuff Links $2.75 Pod 
$2.75 Pod 


Stock *30,372-N Pendant 
ud $2.75 Pod 


oo eager 


pueceste il og ae up B a ; x 
em 34 ‘ 





& Piast 
Stock No, 70,199-N $7.95 postpaid 


MINIATURE WATER PUMP 





at ' 
pump to 24” hig 48 | r 
Self-priming Stock Ne 50,345-N 





WHIRLING WONDERS 
WONDERFUL WORLD OF 
WHIRLING WHEELS 


adventure in optical imy 
1 effect of 


plete 


Stock No. 70, 4. “N $9.95 Postpaid 





Order by Stock No.—Send Check or M.0.—Money-Back Guarantee 


MAIL COUPON for FREE CATALOG -—- 


144 Pages! Over 1000 Bargains! 
cpeeune SCIENTIFIC CO., Barrington, N. J. 
h Free Giant Cat g-H 
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By Martin Mann 


The month in 


Getting to the heart of matter. The next time Junior asks “What's 
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Inside the Atom 


Neutron vA \g Proton 
+4 :. Cloud of 


‘, 
¢ 
t 


Positive 
Electricity 


. 
+ oe 
ee 
Core of - 


inside an atom?” you can really snow him. For straight from this 
years meeting of the American Physical Society comes the first 
explanation of what goes on deep inside an atom, in the parts of 
its central nucleus. 


Inside the nucleus are protons and neutrons, particles that are 
incredibly tiny (around 1/10,000,000,000,000 inch in diameter) 
and unbelievably dense (480,000,000,000,000 times heavier than 
an equivalent volume of water). Junior probably knew that al- 
ready from his science class. But now you can tell him what's 
inside the protons and neutrons. 


Here’s the picture, as outlined 
by Dr. Robert Hofstadter of 
Stanford, who worked on the 
problem for seven vears: 


>The proton contains a_ tight 
core of positive electricity. 
Around this core are two vague 
and intermingling clouds of posi- 
tive electricity. That makes the 
proton positively charged. 


Electron 
Clouds 


Nucleus 


>The neutron also has a tight 
core of positive electricity. And 
again there are two vague, inter- 
mingling clouds around the core. 
But one cloud is negative elec- 
tricity, while the other—extend- 
ing slightly farther out—is posi- 
tive electricity. This gives the 
neutron a thin outer fringe of 
positive charge. Overall, how- 
ever, the neutron’s positive and 
negative electricity balance each 
other, so it has no net charge. 


Nucleus Qe Ne tron 


SO Proton 


a, 
Negative 


+ 
, Electricity *ets 
‘ 


+ + 


M4 


#£. clus of Clouds of Xk, of 


Positive Positive Positive 
Electricity Electricity Electricity 


If Junior is obnoxiously persist- 
ent, he’s liable to ask, “What 
are those electrical clouds made 
of?” That’s tougher. They seem to be mesons. “And what are 
mesons?” Well, hold on. Mesons are one type of the Strange 
Particles, the annoyingly numerous (around 30 are now known) 
and varied bits of matter that appear when a nucleus cracks open. 
The best guess is that mesons represent units of force, the fan- 
tastically powerful force that holds the nucleus together. When 
the nucleus does break, the holding force materializes as meson 
particles. 


This is a good time to remind Junior to go finish his English 
theme. There'll be another physicists’ convention next year. 


Who needs speed limits? Sometimes they don't do anything at all, 


report Curt M. Elmberg, a Swedish traffic consultant, and Harold 


CONTINUED 





The month in science continued 
L. Michael of Purdue, after careful tests on five roads in Indiana. 


One stretch they studied was two miles of a new four-lane high- 
way without a single speed-limit sign. The first mile gradually 
changed from open country to built-up suburb; the second mile 
was solidly residential. For six months the researchers clocked 
passenger cars day and night with radars hidden in the bushes 
(they handed out no tickets, and warned the cops not to lay on 
any special campaigns—just routine enforcement). Results en- 
dorse the common sense of most drivers. 


In the country, 85 percent of the cars were doing around 50 or 
less. Approaching the built-up area, they gradually slowed to 
40 or below, and then to 30 in the heavily residential section. 
Local cars ran a little slower than out-of-towners in the daytime, 
but a little faster at night. 


Then the speed signs went up, one at a time. The limits posted 
were the maximums that 85 percent of all drivers ordinarily im- 
posed on themselves (except in the outer stretch, where 65 is 
legal, though rarely seen). Secret radars clocked cars again. No 
great change. If anything, local drivers went a bit faster after 
the signs were up than they did before. 


The clincher, though, is a comparison for one short stretch that 
was changed successively from no posted limit to 40 to 35 to 30. 
It didn’t make any difference what kind of sign—if any—flagged 
the motorists. The average speed in all four cases was 32-34 m.p.h. 
The Purdue report doesn’t deride all speed limits. Elmberg 
points to Europe, which got along without any speed limits until 
the late 1950s. Then increasing traffic—and a soaring accident 
rate—lowered the boom. Accidents were reduced by speed signs. 
One reason: The posted limits are reasonable, about what average 
drivers do anyway. Another factor—supporting the Connecticut 
theory of heavy-handed enforcement—is the fining system. In 
some parts of Europe, fines vary with the income of the culprit. 
A speeding ticket can really hurt. 


The weapons gap in 650 B.C. All that malarkey about the ancient 

Spartans winning every battle because they were trained from 
childhood to be tough, disciplined, ruthless warriors—well, it may 
be malarkey. The real reason the Spartans won so handily was a 
secret weapon: steel. They had hard steel spears when every- 
body else was fighting with soft iron and bronze. 
That's the theory of Dr. Lyle B. Borst, New York University 
physicist who is an old hand at secret weapons (Manhattan 
Project's A-bomb). He analyzed metal fragments from Sparta and 
found that they were not iron money, as archaeologists had 
thought, but steel. At least one piece was part of a spear. And 
the steel is very good stuff, with nearly twice the elastic strength 
of modern structural steel. 


The Spartans weren't the first to invent steel—it popped up, 

independently, all over during the 1,000 years preceding the 

Christian Era. But they could have been the first steelmakers 

in the Peloponnesus. That would have given them the same mili- 

tary advantage in 650 B.C. that the A-bomb gave us in 1945 A.D. 
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on safe, disposable, 
replaceable propane 
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PS Puzzlers gy soan steen 


May teasers may be easy, maybe not... Answers on page 195 


A Pinch of Poison with the Soup 


OUR men were eating together in a Rogers: 1) I was sitting across the 
restaurant when one of them suddenly _ table from Smith. 

struggled to his feet, cried out, “I’ve been 2) We had a new waiter today. 

poisoned,” and fell dead. His companions 3) The waiter didn’t do it 

were arrested and under questioning O’Neill: 1) Rogers didn’t do it. 

made the following statements, one of 2) The waiter poisoned Smith 

which is false in each case: 3) Watts lied when he said we had our 
Watts: 1) I didn’t do it. usual waiter today. 

2) I was sitting next to O’Neill Assuming only these three and the 

3) We had our usual waiter today. waiter implicated, who poisoned Smith? 


SOSH SEES HEESEHEHEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEHEOEEE HE EEEEE 
> 


T WAS Junior’s birthday. “Gee, as you were then, do you remember?” 

Dad,” he said, ““You’re just three “But Junior’s certainly catching up 
times my age now.” to us,” chimed in Mom. “Why just 

“That’s right,” his father said, “but eight years from now I'll only be twice 
four years ago I was four times as old his age!” How old is everyone? 


COSCO ESSE EEEEEEEEESEEEESEHEEEEEHEEEEEHEHEEEEEEEEEEEEEEHEEEEEESEHEEEEEEE EEE EEEEEEEEES 


§ Pressoe-es volumes of a 
ponderous work stand 
side by side on the library 
shelf. A bookworm begins 
chewing his way through, 
starting at page one of Vol 
ume I and continuing on to 
the last page of Volume III. | OW fast does your me 
If the books are each two chanical mind work? 
inches thick in pages, and Wheel B is stationary 
have 14-inch covers, how Wheel A, of the same size, 
far will the worm have tun revolves around Wheel B 
neled in his literary trav Tell me quickly: How many 
els, assuming he chews a_ revolutions will A make in 
straight path? one complete trip around B? 
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PLUMBING-SOLDERING KIT 


Complete 10 piece tool kit with instruc 
tive booklet simplifies all plumbing and 
soldering jobs. Sweat copper tubing 

do hundreds of solder repair jobs 
UL-Approved torch needs no filling 
pumping or priming — works on dispos 


able, replaceable NOW $1325 
ONLY are 


propane cylinder. 
Regularly $159 COMPLETE 
OTTO BERNZ CO. INC., Rochester, N. Y. 
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EELING smug about your facility for 
solving don’t-lift-the-pencil and don’t- 
cross-a-line puzzles? Then sharpen your 


pencil. These (just to put you in your 
place) were sent in by a 12-year-old 
reader who is fascinated by lines. 


SSSSHSSSSESESSESESSSHESEHSEHESEEESEHESESEEEESESEEHEEEEESESESEEEEEEESEEEHEEESEEHESESESER ESE SESEEEE 


ger pens the puzzle some months ago 
[Oct.] about putting a string around the 
world? Here’s a similar stickler, with nothing in- 
trinsically difficult about it. Ready? 

Take a solid sphere, any sphere more than six 
inches in diameter. Through the center of the 
sphere, drill a hole that measures exactly six 
inches in length from opening to opening. The 
diameter of the hole, of course, will depend on the 
size of the sphere. Now for the question: 

What is the volume of the material remaining? 
Strangely enough, you have all the information 
you need to get an exact answer. (Answer next 


month. ) : 


Puzzle of the 
month 


Answer to last month’s P-O-T-M: Two 
palms and a banyan tree (F) were used 
to mark the spot for buried treasure. The 


laid out again at right angles to the palm. 
Similarly for the distance from the banyan 
to the other palm. The midpoint of the 
line between these two new spots was 
chosen for the burial place. The problem: 
to find the spot later when the banyan 
tree was gone. 

Intuition—or perhaps a number of trial 
drawings—may have suggested the an- 
swer to you: The treasure lies along the 
midperpendicular to the line between the 
palms at a distance equal to half the dis- 
tance between them. Proving it is a matter 
of plane geometry. 

Drop perpendiculars to AB at C, F, G 
and K. Triangles I and II are congruent. 
(AC=AF, angle ACD=angle EAF, angle 
CAD=angle AFE.) 
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Similarly triangles 
III and IV are congruent. So AD—=EF. 
but also BJ = EF, so AD=BJ. Now DH= 
HJ (lines cut by a set of parallels are 
divided into proportional segments and 


CG=GK). Therefore AH=HB and we 
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have proved that GH is the midperpendic- 
ular of AB. But the length of GH is half 
the sum of CD + JK (again by a propor- 
tional argument) and since CD—AE and 
KJ=EB we have GH equaling half the 
sum of AE and EB, or half of AB. 
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City ° - 
ace... Member Nationa! Home Study Council 


29 





NEW HOLLEY 

Viton NEEDLE VALVE 
CURES MAJOR CAUSE OF 
CARBURETOR FLOODING 





AVAILABLE FOR ALL 
HOLLEY LATE-MODEL CARBURETORS 


The Holley Viton Needle Valve practically 
eliminates carburetor flooding caused by 
dirt in the fuel supply! Its resilient tip of 
tough Viton assures a perfect sealing of the 
valve and seat (virtually impossible with 
metal or rubber), even when there are 
contaminating particles in the fuel. And 
Viton defies abrasion and high heat. More 
than two years of exhaustive testing proved 
that the Holley Viton Needle Valve 

assures many thousands of miles of trouble- 
free service. Holley Viton needle and seat 
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replacement assemblies are available at 
low cost for all late-model Holley single, 
dual and four-barrel carburetors. If you 
are troubled with carburetor flooding, 
better see your Holley Distributor or 
Dealer today. 
* * * 

When you make your own carburetor or 
ignition repairs, be sure to use genuine 
Holley parts. Your Authorized Holley 
Distributor or Dealer, listed in the Yellow 
Pages, has a complete stock of Holley 
carburetor and ignition repair kits and 
parts, plus brand-new replacement PEP! 
Carburetors, priced competitively with 
rebuilts. All are engineered and built to 
original equipment standards. 


*Dupont's Registered Trade Mark 
ORIGINAL EQUIPMENT MANUFACTURERS 
OF CARBURETION 
AND IGNITION EQUIPMENT 
FOR OVER 55 YEARS 
C-6 


11955 E. Nine Mile Road, Warren, Michigan 
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OVABLE FLASHLIGHT 
THE 


BATTERY-LITE 


$6.95 STANDARD COLORS 
$7.50 SILVER OR BRONZE 
® A quality compass in your car 
for SURE directions. 
®@ Lighting unit slips out for use 
as emergency flashlight. 
See Hull Beaconlite, Streamline 
and new Battery-Lite Models at 
your dealer’s or write for lit. 


HULL 
THE COMPASS 
THAT WORKS 


Home - Study Ce Courso—-€ nly $5.95 


aoe “Pe 
sign batiding [vy as it . i one DAY 
in leading sh 1 over the count: 


ties, sprayed ene 

to-date alphabets, money-making business information, etc 

SA ATISFACTION GUARANTEED OR REFUND! Contains all the instruc 
tion 0 gh-priced ee ndence 
postpaid Or c.O.D. plus postage. No risk—order today. 
or money back! Order ‘‘S!: 


gn Painting Course 
NELSON-HALL CO., 210 S. Clinton St., Dept. “2EN-1, 


course ull pric only $5.95 
Satisfaction 


Chicago 6, Ill. 


Re-Power NOW with a V-8 or 6 Cyl engine——Use 


ic - Pont - Stude - age or Me gg 





version kits 

mation, send $ 

Send full amount for prepaid shipment. 
Details FREE. 


HOOSIER ——— PRODUCTS Co. 
314 S.E. 6th St. one CR6-3442 Pendleton, Oregon 


Train quickly in 8 short weeks at Toledo for a 
—— fate — cay in the vital meat 


ime bs—HAVE A 
r "ROFITS ABLE MARKET OF YOUR OWN! 
Pay after graduation. Diploma given. Job help. 


Thousands of successful gracuat s. Our 3&th 


vear! Send NOW for FREE catalog. N bligation Approve 
NATIONAL SCHOOL OF MEATCUTTING, Dept. 5!- s. Toledo 4. Ohio 


J 
at Give us fit intor- 
Bal. COD 


Wire, phone or corte “today. 





U. S. ARMY EE-8 


Telephone, fully reconditioned at 2 
for $35.00. Any number can be used 
on the same line. Wire 1¢ per ft. 
or $35.00 per mile. Write for com- 
plete telephone list. 


TELEPHONE ENGINEERING CO. 


Dept. 5Al Simpson, Pa. 








We Earn $8,750 Your First Year! 


Start part-time if employed. You'll be trained 

oo UY a nearby dealer and at our 5-day training 

school. As an expert in carpet -upholstery 

cleaning you use unique ABSORPTION process 
JVs: laimed by housewives and mfrs. Process cleans 

without scrubbing, soaking or shrinking. In all, 

you provide 6 services to multiply profits and 

customer satisfaction. No shop needed. Just 2 

750 first year. We help build 

your business with 27 continuous services: counseling, 

, nat’l advertising (McCalis, Parents, House Beautiful, 
others), conventions, research, ete. Send for FREE booklet. 


DURACLEAN CO., 1-185 Duraclean Bidg., Deerfield, Ill. 








MOVE AHEAD IN CONTRACTING 


Start with your own low-cost John Deere Unit 


Cut 


**boss”’ 


your own road to financial independence! As 
' a versatile John Deere machine, you'll be 


equipped to dig basements, level driveways, 
landscape, subcontract for foundation work and 


soil pipe installations. Confidential John Deere 


Credit Plan lets you pay for equipment as 
you earn. First step: write for details! 


SEND COUPON 
TODAY FOR 
HELPFUL 
INFORMATION 


JOHN DEERE * 3300 RIVER DRIVE, MOLINE, ILL. 


Please send helpful information on job opportunities with John Deere Equipment 


Name_____ — . Address 


Occupation__ - __City 


JOHN DEERE 





PLAY RIGHT AWAY! 


Even If You Don’t Know 
a Note of Music Now 


EASY to eam a A esew 4 Pe 


its! Writ f 
FREI BOOK U.S School of Music, ‘Studio. Ais. Port Washing- 


ton, N 


call 


Make Money with 
MULTICRETE 


Get into the garden masonry busi- 


ness 
n 5 


easy 


ulactusing 


Patio Stones 
Screen Block 
Brick, etc 


investment 
payments 
sired. Write 
literature. 


W. E. DUNN MFG. CO. 
402 W. 24th Street 
HOLLAND, MICH 


EARN $10,000 A YEAR 


C DIESEL 
[— AUTO 


— ELECTRONICS 
[] AUTOMATION 


The average starting salary of students, com- 
pleting our FCC License, Electronics Techni 
cian Course, and those completing our Diesel 
Automotive Training, is $4,300 per year 

After becoming familiar with the industry, 
their salary usually increases to $6,000 or $7,000 
per year 

After they become senior technicians, or 
master mechanics, they can earn $8,000 to 
$10,000 per year. 

When they become specialists, or a part of 
management... or start their own business 
they can earn considerably more 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, plus 
free nation-wide placement service for graduates 

Check subject above in which you are interested and mail for 


S Goo > 


““\BAILEY . 


ELECTRONICS be 


“  \Technical Schools Mya 


‘ ‘ 
AUTOMATION Veteran Approved MECHANiCs | 
1626 S. Grand, Rm. 50, St. Louis 4, M j 


Nome Age 
Street 


Town. oe State 





INOW! A work shoe that “How to prepare for 


Wears like a rugged boot, YOUR CAREER 
Feels like a soft glove. in Engineering and 


Engineering Technology ” 


Men who own a pair Say it’s the greatest work shoe on the mar- 
ket. it's designed, and built, first for comfort, yet this shoe re 
tains its rugged good looks under severe tests of wear and Write for your free copy! 


weather This interesting pictorial booklet gives you 
Soft cowhide-lined, with Cushioned Comfort insole, steel arch, facts about planning your career and describes 
in easy-to-care-for black dress | or, Oil resistant, non-con- MSOE’'s Applied Science and Engineering 
ductive, sure-grip Neoprene : ‘ programs. It tells you about degrees you can 
and heel for safety and f earn, the School's facilities, scholarships, 
durability. Compare financial aids, and Pre- technology Program. 
comfort and long - Write today giving your course interest and 
wear—atANY cS >, os . age. No obligation. Dept. PS-561, 1025 North 

wa . Milwaukee Street, Milwaukee 1, Wisconsin. 


MILWAUKEE SCHOOL OF ENGINEERING 


BARBELLS 


40- Pound, CHROME OGL.UXE: a 
iar. Dumbbell set only 
This is our feature set and is the finest ro 
manufactured. 
Training with eAiodabie weight is the BEST 
way to keep fit; the ONLY ay to develop 
great strength and a “perfect body As the old- 
und best equipped barbell company. BUR 
ne and prices no one can equal. 
SEND FOR FREE CATALOG. 
BUR BARBELL CO. 


Lyndhurst 5, New Jersey 


RERSCOGTATE 


FREE, BIG. ILLUS- 
TRATED CATALOG NOW! Graduates report 77 
making substantial incomes. Start z 











tea ag own business quickly. Men, womer 
Ww e learn easily. 
GEORGIA SHOE MFG. CO., INC., Flowery Branch, Ga. peg a 


rooms in —_ cities. ay ouarnes. Write 
SODAF — a) Boek! No gus 

World nd Korean Vete 
WEAVER SCHOOL OF REALESTATE (za “\938) 
20208 Grand Av Kansas City, Mo. 











EXCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


IRRIGATE @ ORAIN @ Cee ATS @ SPRA 
Use 14 HP motor or larger 4P for up to 5,200 " PH; 
1,000 GPH 60’ high; or 3,000 G PH ta 26’ weil. 114” inlet; 
1” outlet. Stainiess shaft. TYPE X—2 oll-ies 
bronze be ‘ 
bearing moc 
Best for rt ore - . Side ss 
os ‘ casi x 
Don't delay—send { SC RK today! 
MONEY BACK GU cE 
Centrifugal and Gear Pumps in All Sizes 


LABAWCO PUMPS, Belle Mead 4, N. J 














Earn While You Learn at Home 
Millions of jacks in gas & auto-service stations, truckers, 
body-shops, riggers, factories, farms need servicing. We 
show you HOW easy step by step directions -what tools 
to use. EARN UP TO $5 an hour, in spare time, in your 
own basement or garage. Start your own business NOW. 

Write for folder No. PS-5 & free bonus offer. 


Institute of Hydraulic Jack Repair 
P.O. Box 50, Bloomfield, 


YOUR OWN “Little Gen” 
MOTOR SCOOTER! 


36” Wheelbase— 20" to Top of Seat 


PORT 


@ Paratroop and cargo 
chutes have over 
1500 sq. ft. of new 
nylon and rayon 


Hundreds of uses for 
home, club, farm 
and industry 





U. S. Army and Air Force parachutes are brand 
new surplus, have enough material to make any- 
thing from car and dust covers to tents and cloth 
ing. Complete with some 500 ft. of 550-Ib. test 
nylon shroud lines, chutes have 24 panels, are 
about 72 ft. around, 24 ft. across. They cost the 
Gov't $200—you’re paying less than Ic per sq. ft 
Enormous value, and great fun, they're a real buy! 
White nylon chute, $11.95; green, yellow or blue 
rayon chute, $13.95. Add $1.65 post. per chute 


JACKSON ARMORY 


Dept. PS-S, 509 East 80th, N. Y. 21 


Go. v 
3 SEND ONLY 


ind instruction 
KIT imeclucte 
med 


< : 
irawings 


Also state, 2 Rly Se 
LITTLE GEN SCOOTER Dept. PS-5 


. as 7 PTITTTITTitt ttt ttt tT Box 292 Fort Wayne, Indiana 
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NATIONAL POLICE PISTOL CHAMPION 


PRESLEY O’GREN says: 


This Crosman 600 
Semi-Automatic is 
an terrific! 


STOP-N-SHOOT 


I ve used guns for years as a U.S. Border Patrolman. Believe 
me, this COs gas-powered pistol is one of the finest handguns 
I’ve ever shot. 

Accuracy, balance, and action are perfect for slow, timed, 
and rapid-fire target practice. And, you can’t beat 10-shots-in- 
3-seconds speed for fast plinking and fun shooting—at low cost.” 
ONLY $19.95 at your Crosman Select Dealer's. Write for free lit- 
erature.Crosman Arms Co.,Inc., Dept. PS -1905,F airport, N.Y. 


Now! Test shoot Crosman 'G 
Peliguns FREE! . . . right « Crosman GQ HAHN 
in your dealer's store. PELLGUNS BB GUNS 


WORLD'S LARGEST MANUFACTURERS OF COs GAS-POWERED RIFLES AND PISTOLS 


When Writing to Advertisers you can always 


BE SURE OF A JOB 


Please Mention Popular Science 





KAN — STATEHOOD 


After seven years of territorial governm 1ent and w A 
ri significance in the unfolding mB 
Kansas Territory was admitt« 
1861. To mark this histori 
ago the Post Office Departn 
memorative — stamp 
1 ngra\ envelope bearing 
arr its first day of 
issue and so indi € a special 
postmark. It will be a constant reminds 
events in the growth of our Nation. I 
Send several to your friends. Money ba 
pletely satisfied. Ask for lists of other cove 


K.M. WALSH Box 308-E TUCKAHOE, N. Y. 











If you take 


O70) Co) ie ag be FOLEY SAW. FILER 


8mm - 16mm - 35mm 127 « 120 « 620 ave yé ou b en laic 1 of fraid you may be tif yo “your own spar 
You must get our MONEY SAVING time business. In his fi the J. P im bitaille earned $300 
’ $600 _ I ; deny . a. >» | \ - r te ‘In our town 


Free Catalog rie fe MONEY Shine FACTS’ rw te 
Listing all popular KODAK and ANSCO Film = nent Plan—pay for the machine out , 
Type and Sizes . . . WRITE TODAY! FOLEY MFG. CO., 519-1 Foley Bldg., Minneapolis 18, Minn, 
d Free Booklet and Time Payment Plan 
FR CINE PRODUCTS, Inc. Saw Filer 
“Direct-by-Mail”’ Film and 4247 S. Kedzie+Chicago 32, 


‘ Processing Speciatists for almost a quarter century” Dept. PSM 











Superior’s New Model 70 UTILITY TESTER ® 
FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 


@ Will rest Toasters, Irons, Broilers, Heating Pads, 
Clocks, Fons, Vacuum Cleaners, Refrigerators, 
Lamps, Fluorescents, Switches, Thermostats, etc. 

Will test off TV tubes for open filaments, inter. 
element shorts, burned ovt tubes, etc. 
Measures A.C. and D.C. Voltages, A.C. and 0.C 
Current, Resistances, Leakage, etc. 


Will measure current consumption while the 


. tnsieparetes @ sensitive direct-reading re- 
sistance range which will measure all resist- 
ances commonly used in electrical appli- 
ences, motors, etc 
@ Leokoge detecting circuit will indicate 

continuity from rere ohms to 5 megohms 
(5,000,000 ohms) 


As an Automotive Tester the Model 70 will test: 
© Both 6 Vol and 12 Volt Storage Batteries © Generators © Starters © 
Distributors © ignition Coils ©@ Regulators @ Relays @ Circuit Breakers 
® Cigorette Lighters @ Stop Lights © Condensers © Directional Signal Systems © 
All Lomps and Bulbs © Fuses © Heating Systems @ Horns @ Also will locate 
poor grounds, breaks in wiring, poor connections, etc. $ 85 
Model 70 comes complete including 64 page book, only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. | 











MOSS ELECTRONIC, INC. 

Dept. 0-879 3849 Tenth Ave., New York 34, N.Y 
Please rash Model 10. If satisfactery, 1 — pay on 
terms specified. Otherwise I will return teste 


‘Try 10 for 10 days before you 
buy. Hf completely satisfied 
then send $3.86 and pay 
Balance at rate of $4.00 per 
month for 3 months — Ro 
Interest of Finance Charges 
Added! Wf act completely 
satisfied, return to us, ne 
eaplanation necessary. 





Address 





: 
' 
' 
‘ 
‘ 
‘ 
‘ 
‘ 
H Name 
' 
‘ 
‘ 
‘ 
' 











AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


B.S. Degree Courses: 
Ele pesronte OD Mechanical 
one ne Engineering 
Ele at Civil 
Engine ering Engineering 
Architecture 
Diploma Courses: 
_= FORCE Photo } Radio-Television = 
readed for outer Plu 
irtesy of Space 
Laborato 
Technician 
ENROLL NOW 
PS Tene APPROVED FOR VETERANS 


Send for FREE Information 
HEALD En ineering College 
Van Ness at Post, Dept. PS-56! San Francisco, California 
NAME 
STREET 


get into operating or repairing 


EARTH MOVING EQUIPMENT 


now for good » ying jobs 
k Learn oper "¢ repe roa 
th MH e arth « urriers **on 
131 week cou « rt vy Monda 
y now Come lete « atalog and re servation facts 
Approved for veterans 


Lnreor TECHNICAL INSTITUTE 


Attn.: S.E. Hutch, Box 368, Braidwood, til. 
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in booming road and con 





PROTECT YOURSELE . 


with this Fountain Pen-Type POCKET 


TEAR GAS | 


DEVICE. 9 VALUE 38 Special Cal 
$ 5 &. Additic 
95 tell P N kel Plat | 
F Pe s Type 
Sealadealitbes 4 HANDCUFFS 
mashe etc. Cav / “$795 


permanent injury 
polished 


For po 

defense 
$15 

Highly PECIAL 

heavy nickel ‘ 

cose with spring-steel fy) a "9 case $2.50 

pocket clip Z 





Registered Colt Distributors 
SEND CHECK OR Suppliers for 


MONEY ORDER wre coo $ ome al — Equipment 


This Pr uc vt intended f< sta ates 
ocalitic wh ch ‘have laws torbic iding “thet sale 


to learn in bf to 90 days with our Home 

RESULTS GUARANTEED. Make 

ahead Have Fun! Big Opportunity! 

Television, Stage Appearances! For Free 

Information regarding price and terms. WRITE. 

You must state your age. Dummy Catalog 25e. 

MAHER HOME COURSE OF VENTRILOQUISM 

Box 36, Studio PS-5, Kensington Station 
Detroit 24, Michigan 





otels, Motels Call for Trained Men 


Record-breaking travel means nation-wide opportunities and oa 
sound substantial future for trained men in the hotel, motel and 
hospitality field. Fascinating work; fine living; quick advance- 
ment. You can qualify at home or through resident classes in 
Washington. Previous experience proved unnecessary. Placement 
Service FREE. Write for FREE Book, ‘Your Golden Opportunity.’ 
Accredited by N.H.S.C. 

Course Approved for ALL Veteran Training. 45th Year 
LEWIS HOTEL TRAINING SCHOOL, Rm. GE- 9712, Wash. 7 D.C 


make your own 


e Gem Maker comes complete with all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing: also complete 
instructions. The complete equipment as shown 
less motor and belt for only $36.50, 

f.o.b., Burlington, Wisconsin. Write x »- 
day for information and Iitera- 
ture, 


B&l MANUFACTURING CO. 
Dept. 5S, poustonesenanh Wis. 


NTAL MANUAL 


Send for ‘‘The Know How of Artificial Denture Construction’’ 
and really learn the true fundamentals of dental plate making 
Ten complete, illustrated chapters, so easy to understand 
Written by an authority on artificial dentures and owner of 
one of the oldest established dental laboratories on the west 
coast. So, do not delay, send for your copy today. Only $2.98 
postpaid 





GRANT DENTAL LABORATORY 
219 West 7th Street, Los Angeles 14, _Catit. 


FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS okt Write Now 
FREE CATALOG : 

50 Models 8-22 ft. 

Cruisers, houseboats, run- 

abouts, convertibles, fishing, aS 

sailing. Pre-assembled, pre-formed units anyone easily assembles. Equal 
factory“built. Save Y2 to 4. Free catalog has all details, color photos, 
paint, accessories, Fiberglass 


supplies, trailers. WRITE TODAY. Ke 4 TS 
Dept 


. A-5, 9200 Access Road, Minneapolis 20, Minn. 











MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU *5°° AN HOUR 


a » 
: Write today for free facts about the 
| The machine is turning newest and most fascinating of al! 


outa job thatwillbring| new home operated businesses. For 
operator $2.58, by mail. the first time, a simplified machine 
Material cost, only Nic! brings the fabulous profits of Plastic 
——— = Sealing andPlasticLaminating with- 
in reach of the smal! operator. Any- 
one can learn to operate it with a 
few minutes practice. Then—with 
our MAGIC MAIL PLAN —can get 
mail orders pouring in daily with 
cash in every envelope 

No Canvassing or Selling 
Fill orders at home in spare time to 
start. Then expand to full time busi 
ness. We even supply circulars to 
bring back cash and orders. Rash 
name for all the facts you need to 
start. A postcard will do. No charge. 
WARNER ELECTRIC CO., Dept. -3-£ 
1512 Jarvis, Chicago 26, Ilinois 


PRO T IN YOUR SPARE — 


FIX SMALL GASOLINE ENGINES 
Outboard * Powermower * Chain Sow « Tractor 
MAKE EXTRA MONEY-— or, repair 
your engines and SAVE. Iliustrated, easy-to- 
understand, Home Study Course. FREE infor- 
mation. Write TODAY! 


LINCOLN TECHNICAL INSTITUTE 


Suite 5-G, 472 Market Street, Nework 5, New Jersey 





Learn to draw in weeks with ‘‘Famou 

ot Manual Training pre 

vious traming or art ability needed. Big 

piece Professional Kit, plus “"Magu 

Creator’ given. WIDE DEMAND for 

commercial artists-cartoonists 
Send today for FREE Catalog. Specify 


CONTINENTAL SCHOOLS INC. 
Dept. PS-5, 4201 S. Broadway, Los Angeles 37, Calif 





Save upto ‘+; off ~ 5 avr of SEE TR Sewers 
iA 


FREE T 
Boy, DIRECT from world's ma, Exclusive 


Accordion Corporation of America 
2003 W.ChicagoAv.,Dept. P.5| Chicago22 


READS LIPS IN THE DARK! 
ALL Weetecusuee eee 


Exclusive! The Model RH 1000 is made 
with a reversible horn. Horn screws $ 
off and threads on opposite end. 
When placed to the ear as shown in J 
big illustration, the Model RH1000 allows you 
to amplify and listen to distant bird calls, ani- 
mal noises, and human conversations. Operates 
directionally. Horn must be aimed at subjects. 
ONE HALF MILE RANGE 
MODEL RH 1000 Space Age equivalent of the 
**‘pull-horn,’’ or ‘“‘tloud-hailer transistor 
high-powered RANGER HORN with half mile 
range. Takes six common ‘‘C’’ flashlight bat 
teries as made by Eveready, Autolite, etc. Rug 
ged and solid, weighs just under two pounds 
made with pistol grip and trigger. Designed and 
made in the U.S. by satellite program communi- 
cations firm. Used by coaches, police, boatowners 
cheerleaders, farmers, ranchers, construction men 
Great for umpire baiting, etc. 
TO ORDER: Send check, cash or Money Order 
for $14.95 for postpaid shipment. $5 deposit for 
C.0.D. 10-day money back guarantee. Calif. resi- 
dents add 4% state tax. 





=e Ps-5 
SOLECTRO INDUSTRIES, 6363 Wilshire Bivd., Rm. 228, L. A. 48, Calif. 





MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of these symptoms, your 
trouble may be due to Glandular Inflammation. 
A constitutional Disease that requires special 
types of medical treatment. Neglect of such In- 
flammation causes men to grow old prematurely 
and before their time 

Most men, if treatment is taken in time, can 
be successfully NON-SURGICALLY treated for 
Glandular Inflammation. If the condition is ag- 
gravated by lack of treatment, surgery may be 
the only chance. 


NON-SURGICAL TREATMENTS 


The NON-SURGICAL New Type treatments 
used at the Excelsior Medical Clinic are the 
result of discoveries in recent years of new 
techniques and drugs, plus over 20 years research 
by scientific technologists and doctors 

Men from all walks of life and from over 
1,000 communities have been successfully treated 
here at Excelsior Springs. They fc 


nd soothing 


yur 
and comforting relief a new health in life 





EXAMINATION 
AT LOW COST 


When you arrive, our Doc- 
tors, who are experienced successfully treat for you, 
specialists. make a con at the same time we treat 
} : Glandular Inflammation. 
plete examination. Y 


u 
then decide if you will REDUCIBLE HERNIA 
take the treatments needed, is also amenable to a pain- 
which are so mild, hospi less Non-Surgical treatment 
talization is not needed that we have developed. Full 
details of this treatment 
given in our Free Book. 


RECTAL-COLON 


Are often associated with 
Glandular inflammation. 
These disorders, we can 


a considerable saving in 
expense. 


Write For FREE BOOK 


The Excelsior Medical Clinic 
has published a New FREI 
Book that deals with disea 
peculiar to men. It 

prove of utmost importance to 
your future life. Write today 
No obligation. 











| EXCELSIOR 

MEDICAL CLINIC 

Dept. 86251 

| Excelsior Springs, Mo. 

| Gentlemen: Kindly send me at once, your 
New FREE Book. | am interested in full 

| information. (Please Check Box) 

| ) Glandular (] Hernia 

; Inflammation CO Rectal-Colon 

| Name 

| 

| 


Address... 


eee ee eee 


L City 


35 





Trey | aan MEN... WOMEN... MaKe 
FREE BIG PROFITS... Buy dazzling 
e LLJEL IMPOR bargains abroad. Sell to friends, 

stores or mail order. New Drop 

Ship Plan puts you in direct 

BUSINESS contact with overseas sources—~ 
ELE CTRON | C SALE BOOK starts you full or spare time, 
without product investment or 

4 previous experience. Complete 


details FREE. Wri day! 
SAVE HUNDREDS OF etails rite today 


saer OZ MELLINGER CO., Dept. 1245 
BARGAINS! ne 1717 Westwood, Los Angeles 24, Calif. 





SAVE MOST on Allied Summer Pian shows 
Specials! Terrific closeouts on La where you get 
quality Stereo hi-fi systems and 7 > \ bargains like these 
components, tape recorders, oe Pot for big profit sales 
phonos, records and tape. Top 
f values in Allied’s own KNIGHT® 
products and exciting build- 
your-own KNIGHT-KITS®. Hun- 
ONLY dreds of specials in radios, cam- 


$2 DOWN eras, TV accessories, Citizens 
on orders up to Band radio, amateur gear, P.A. | WHILE 
$50; $5 down systems, test instruments, tools | you 
up to $200; and electronic parts. Dozens of } e 


$10 downover new products. Write today! 


| Hypnotize self, others while asleep with amaz- 
GED 200 For vawe-racen saur pooK P 


“a ing hypnotic phonograph records, tapes. Free 
oer nr nr nas es | - catalog lists 200 unusual records, tapes & 
] ALLIED RADIO, Dept. 63-E1 Sr equipment for sleep-learning & hypnosis ex 
100 N. Western Ave., Chicago 80, lib. | perimenters. Sleep-Learning Research Ass'n., 

Box 24-Z Olympia, Washington, 
© Send FREE Allied Sale Book No. 205 





HE-MAN VOICE 


Send today for FREE booklet ‘‘Voice 
Power and Personal Power’’ by Eugene 





| 

>; ao 

; You Can Have a 
| 

| 

1 


Feuchtinger. Just send your name, 
—-— ! | address and age. Mailed in plain 
sealed envelope. No obligation 


PREFECT VOICE INSTITUTE 
210 S. Clinton St, Studio EN-1 Chicago 6, til. 


Make big money in a secure job or your own 
business. 20,000 mechonics needed yearly in 
this uncrowded field. Learn by practicing with 
25 kits of parts and tools. You build a heavy- 
duty refrigerating unit! Earn as you learn. 
Write for Free Booklet. 

COMMERCIAL TRADES INSTITUTE 
1400 Greenieat ~ Dept. R-917 Chicago 26, ti. 


“$10,784 50 


» Si 
@ good money servici 

Stractor radiators with new Inland 1-Piece 

§ Radiator Shop. Easy to test, clean and —— 

8 radiators. Inland, world’s largest radiator 

S equip. mfgr., trains gos free. Small down 

s payment starts you. ‘‘Pays-for-itself’’ Purchase .PS-5 

=Plan. Profitable dept, for garage or service | 44 Jackson St., 

§ Station. Write for free information: Omaha 2, 


PYSANALYZE HANDWR 
MORE INCOME .. . MORE PRESTIGE 


ALM sue oo creer PERSONAL, 


t I 


NOlLVusoINdae 








na and 


HANDBOOK ON “Sal Sn dra. a 


: INTERNATIONAL GRAPHO ANALYSIS SOCIETY, INC. 
GLUING Dept. EN-1 . ° ° Springfield 4, Missouri 





TOM MOORE TRACTOR 


NEW 12-page Elmer's Wood-Gluing handbook gives 
you details on gluing for heavy construction, home im- 
provements, cabinets and furniture, models and toys, 
sports equipment. Contains hints, tips, and shortcuts. 
Includes drawings, as well. Tells you what glue to use 


indoors and out. Send stamped, self-addressed en- Best in powered lawn and garden equipment 
velope for your free copy. Elmer, The Borden Com- 


pany, Dept. PS-51, 350 Madison Ave., New York 17, | TESTED * PROVED « ACCEPTED 
N. Y. (Available in Canada.) Write department | for catalog 
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Just a Few Months NEW and Already One of the HOTTEST 


Ho 
for? 
ener 





domate 
© //averages $12 


é an Hour 
**Merlite Bulbs are 
the answer toa 
salesman’s pray- 
ers. They're fan- 
tactigntiz easy to 
sell. Working only 

- art time, I have 
souhenall fi" 00 per hour.”’ 
Philip Smith, Maine 


Sold 178 Bulbs 
First Afternoon 


“The first after- 
noon I sold 178 bulbs. 
Am very pleased 
with reception we 
et from customers. 

lease ship my next 
order at once.’’ 
W. E. Foust, Arkansas 


Makes $8.20 an Hour 
in Just Spare Time 
“*These guaranteed 
Merlite Bulbs surely 
sell. I've averaged 
$8.20 per hour for 
the time I've spent 
with them hat 
makes a nice income and wish 











Ow Money-Makers for Men Everywhere— even Spare Time! 


MERLITE Longer-Life Light Bulbs —the Only Bulbs 
in the World Backed by this SENSATIONAL GUARANTEE: 














Daring NO-TIME LIMIT FREE REPLACEMENT GUARANTEE 
Does the selling FOR YOU—MAKE up to $1,000.00 in a MONTH! 


It’s fantastic—14 magic words (ONCE YOU 
BUY MERLITE LIGHT BULBS—YOU 
NEVER HAVE TO BUY BULBS AGAIN— 
NEVER!) are making it easy for men every- 
where to make a “small fortune’’—as much as 
$1,000.00 and more in a month, spare time or 
full time! No demonstrations, no fast-talking 
sales pitch needed. Almost everyone jumps at 
the chance to buy Merlite Bulbs with the iron- 


FR te Money- Making Details 


Amazing No-Risk Offer 


Find out for yourself how much money you can 
make with the sensational Guaranteed Merlite 
Long-Life Light Bulb. We’ll send you—FREE 
— without obligation—complete money-mak- 
Illustrated Sales Outfit and an astounding 
of er which helps you get started making money 


clad Guarantee (packed with each bulb) that 
unconditionally offers to replace FREE any 
burned-out Merlite Bulbs, no matter when the 

burn out—in 5 years, 10 years—NO TIM 

LIMIT! And the Guarantee applies to all Mer- 
lite Bulbs purchased or repla ! Every home 
needs 12 to 24 Merlite Bulbs to soglaee old- 
fashioned short-life non-guaranteed bulbs. 
Make up to 120% profit, easily make $50 in few 
re hours. Merlite men are doing this now! 


 nertiee industries, Inc., (Bulb) eS C-16E, 
114 East 32nd St treet, New York 3 

Rush complete money - making - La Sales 
Outfit ont We- Risk Starting Offer— FREE and | 
without obligation. 


without risking a penny. Mail coupon TODA 


Merlite Industries, Inc., Dept. C-16E 
(Bulb Div.) 114 East 32nd Street. New York 16, N.Y. 


I could give full time to the 
job.’ L. C. Benedict, 


. State 
Virginia 


In Canada: Mope Co., Ltd. ,3T1 Dowd St. Montreall, P 2. j 


NEW IDEAL 900 
LAWNMOWER SHARPENER 
with “Two-Way” Grinding Option means 
big volume and big profit for you! 











DRY SOFT 
*K STAY SOFT 
>*K WEAR LONGER 
* LEATHER 


Unit sharpens any reel- 
type mower either by 
“hook” or “straight-line” 
method—for top versatil- 
ity. Gravity feed. Screw- 
type adjustments. !2 h.p. 
motor. 6-inch grinding 
wheel. Includes: Bed- 
knife grinder, recondi- 
tioner and Tool Tray. 


Write today for full details! 
The Fate-Root-Heath Company, Dept. ps- 5 , Plymouth, Ohio 
“De Shall Know The Truth, And The Truth 
Shall Make Dou Free” ohn 2:32 


To get more out of life, investigate ONTOLOGY, The Science of Real Being. Based « 


and proven interpretation of the Bible. A sure problem solver. Send coupon for free 
booklet entitled Prayer That Works a real eye-opener 


CARL O. JOHNSON, Box C-146, 


here better 
work gloves 


are sold 


nmanew 
32-page 


Homewood, 


Cari O. Johnson r 
Author-Teacher | Carl O. Johnson 


| Box C-146, Homewood, Iil. 
A KNOWLEDGE OF ONTOLOGY | 
WILL HELP YOU 


THINK CONSTRUCTIVE THOUGHTS 
GET RID OF FEAR AND WORRY 
OVERCOME LACK AND LIMITATION 
DEVELOP FAITH AND CONFIDENCE 
BRING HARMONY INTO YOUR LIFE 
GAIN SPIRITUAL SECURITY 

ATTAIN PEACE OF MIND 


Homewood 
is a suburb 
of Chicago 


Without cost or obligation please send me a 
FREE copy of your booklet, Prayer That Works 


| Nome 


| Address 








Your Savings 


EARN MORE 
INSURED = 


To $20,000.00 per account 


Wise investing calls for higher earnings with insured safety. Proden 
al ive you both helps your account grow faster with higher 
dividends. full insurance ‘by ow 1 Financial Insurance Corp from 
ment your account is opened 
INSTANT WITHDRAWAL Simply mai your passbook with request 
o withdrawal Check will be sent the same day 
Convenient, tool We're as near as your mailbox you get a free 
supply of Save-By-Airmail Envelopes that pay postage both ways. Open 
account now and receive 


FREE GIFTS 








LECTRIC 
sewing MACHINE 
, with attractive case 
20) ~account 


=| 


6 TRANSISTOR RADIO = 
' t t 1€ - 
: ity. Fully guar 1ITH-CORONA 
end antenna PORTABLE “TYPEWRITER 
1000 a ellir > ‘ 
account 


MANNING-BOWM 

we) ELECTRIC OwICL 
E with accour Com 
Kit FREE with $1006 ac 


UNEXN OPENER UNIVERSAL BLENDER-MIXER 
FREE with $1000 account,” FREE with $1500 account 
univers’. AUTOMATIC EGINA DELUXE 
ER rc. SCRUBBER POLISHER 
FREE wa St00 account FREE with $1900 account 
4 wnt to remain i € 1 wea if ithdr awn in le 
1 year, you agree to allo me deduction ed pift 
(This OFFER VOID where prohibited by law) 


PRUDENTIAL SAVINGS 
& LOAN ASSOCIATION 
Prudential Bidg., Baltimore 1, Maryland 
DEPT. PS-S, PRUDENTIAL SAVINGS & LOAN ASSN. «4 
Prudential Bidg., 31 W. North Ave., Baltimore 1, Maryland 











choice of FREE GIFT is 
I enclose $ (or passbook) to open my 
NAME 
STREET 


ZONE 
Fact-Gift Brochure = 


OO ee 


IT'S EASY TO ROLL OUT THIN LINES with 


Maver’ PAINT STRIPER 


You can do professional striping on furni- 
ture, boats, autos, bikes, plywood, etc. 
Master Striper rolls out uniform lines on 
wood, glass, plastic, ceramics, almost any 
surface with paint, temperas, glue, textile- 
paint or underglaze; also used in industry. 


TYPE M Tool with 1/16” roller tip $1.50 ft 
Other size Tools (1/64, 1/32, 3/64", ‘ MAKES 
5/64", 3/32", 1/8")ea. CLEAN, 
Extra Rotter Tips, Sizes above, es. A STRAIGHT oR 


Extra Roller Tips. 1/4” es 
CURVED LINES; 
Special plete set with 7 ti ty 5.50 ’ 
COUSLE STRIPE KIT—S combinations 3.90 VARIOUS WIDTHS 
(COO’s. Postage Collect) AVAILABLE. 


Dealers: write today! 


WENDELL MFG. CO., 4254 tincot ave. Derr. 42 
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double your income with degree 


A college education is a splendid investment! Important firms 
like Tri-State graduates ... visit campus to interview seniors. 
Qualify faster here. Bachelor of Science Degree in 27 months 
in Electrical (Electronics or Power major), Mechanical, 
Aeronautical, Chemical, Civil Engineering. IN 36 MONTHS 
a B.S. in Business Administration (General Business, Ac 
counting, Motor Transport Management majors ). For earnest, 
capable students. Small classes. More professional class hours. 
Modernized buildings, well-equipped labs, new dorms. Mod 
est costs. Year-round operation. Enter June, September, 
January, March. Founded 1884. Write I 
McCarthy, Director of Admissions for Catalog 
and “Your Career” Book 


Angola, Indiana 





IF YOU WANT LASTING 


RUPTURE 


See how you can RELIEF ! 
— —— 


now be fitted at 
home with scien- / 
tifically proven ‘\ 
MILLER - 
& save money ‘ 
POSITIVE, LASTING 
RELIEF, DAY & NIGHT 


Ask tor Reliet Facts i ‘in ‘plain wrapper 
Dept. 3-E, MILLER LABORATORIES, Secwer 611, Hagerstown, 








| CAROLINA COAST | 


‘5 DOWN; $5.00 MONTH 


s Lar 
HOMESITE (011. «150 ft) 
in beautiful BOILING SPRING LAKES 


Satisfaction guaranteed. 16,000 acres. 52 fresh-water lakes 
Free literature 


BOILING SPRING LAKES, Southport 30, N. Car. 














SAVE % 502% on CIGARETTES 


aan NEW cigarette machines turn out pro- 
fessional cigarettes,-filter, regular, or king size, as low 
as 12¥2¢ a pack. Now you can make perfect cigarettes 
by just turning the crank. No skill necessary. Send for 
FREE illustrated ‘‘Cigarette Maker's Guide’ today to: — 


WALLY FRANK, Ltd.°%cici 


132 CHURCH STREET, NEW YORK 7, N. Y. 














THE ORIGINAL PACKAGED 


KITS 2 


orld’s Largest 
Line— New Fiberglass 
Hulls. Over 
Boats- Kits d 
Hulls Semi & C ustor 


PATTERNS FRAME PACS 


52 pg. Kit Catalog plus 20 pg. Hard 

ware and 8 pg. Armor Glass books i ‘ Send 35¢ 
(SPECIAL OFFER’) for 120 pg. Plan Catalog 
Colored CATALOG plus } 

“Boating Handbook” all for $1 


CUSTOM:+CRAFT Buffalo 7M, N. Y. 





| ee 


DO-IT- YOURSELF NEWS! NEW FOR "611 


EERE AB AT es Y 


oe RESP-R-AID MASK | = nn 


Filters Your a Against 
Dusts... Sprays... Pollens 


Protects against common home 
workshop dust, non-toxic paint 
overspray and fumes, garden 
insecticides, allergy pollens. 
Lightweight Resp-R-Aid has 
washable filter, foam cush- 
ioning, adjustable strap. 


“At Your Drug or Hardware Store 
DAVOL RUBBER COMPANY 


ct re dccisle America’s Biggest Garden Tractor 
| § Value! Exclusive C-T* Differential! 


75 POWER ah $3. 98 e *Controlled-Traction provides superior 


New 3 in one te . traction on all surfaces. New 3-speed 
oe Semen maint ion, ease bow a) | transmission. Simplicity quality means 
45 & 75 power for long rang rugged frame, sturdy handle-bars and 
years of all-season work saving on mow- 
ing, plowing, tilling, hauling, snow removal, 
many other jobs! Write for free catalog! 


fon ‘enables us to affer telescape complete st 83-08 SIMPLICITY MANUFACTURING CO. 


post pai er 
CRITERION CO.. Dept. PSB-95, 331 Church St.. Hartiord, Conn. 6137A Spring Street * Port Washington, Wisconsin 


~ §TART YOUR OWN 


MONEY-MAKING BUSINESS i 
Clean rugs on customers’ floors—upholstery in their GIANT 1961 


homes—even painted walls—with highly efficient 


electric machines which are making big money for 204 PAGE 
- © ; i j y 


others and giving them independence, Write today 
for complete information, It’s FREE! 


VON SCHRADER MFG. CO., Dept. 5I1 “R” PL. Racine Wis 
LIVE CHAMELEON — CHANGES COLOR! 


~ 6 en as pet nas mate 
Ar at 








sina 1d vy 
Allo ] 


c 
Special food. 25c box. Lapel Cord & Pin 15¢ 
JOHNSON. ‘smiTH co., DEPT. 962, DETROIT 7, MICH. 


Jokes adyet hobbie fun-makers 
wuto-bike iter gun optics, radios, et« 


Dept. 962, Detroit 7, Mich. 


fastest, easiest way to learn math 
for self-improvement 


BASIC MATHEMATICS 


a ‘picture-book’ course} by Norman H. Crowhurst 


New ‘learn-by-pictures’ course makes it easier 

than you ever dreamed possible to learn math—or NOT IN ANY 

return for full refund within 30 days of purchase! 
4-Volume ‘picture-book’ course takes you step- 

by-step in easy stages from counting thru algebra, 

geometry, trigonometry to calculus. Now available BURSTEIN-APPLEBEE co. 
-Vol. I, Arithmetic as an Outgrowth of Learning Dept. PS, 1012 McGee St., Kansas City 6, Mo. 

to Count (soft cover) $3.90. Vol. II, Introducing m7 Se > ee . . 

Algebra, Geometry, Trigonometry, Calculus as CJ Send Free 1961 B-A Catalog No, 611 
Ways of Thinking in Mathematics (available June). Name 
3uy it from your bookseller, or SEND 

write Dept. PS for FREE illustrated booklet ASLEAE Address 


. TODAY 
a JOHN F- RIDER PUBLISHER, INC 
fm 116 W. 14t 





























FREE! LAFAYETTE 


ELECTRONICS 

324-PAGE 1961 

CATALOG 610 
From the world’s lead- 
ing supplier of electron- 
ics and stereo hi-fi 
equipment 
HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY 
ITEMS AVAILABLE IN THIS 
CATALOG ONLY 


FOR ELECTRONICS 
SCIENCE & 
TECHNOLOGY 


The “complete shopping 
center’ for the audio- 
phile, technician, engi- 
neer, student, hobbyist, 
serviceman and dealer. 
Exclusive at Lafayette— 
Lafayette Kits: easily the 
best value for your mon- 
|} ey any day. 


MAIL THE COUPON TODAY FOR YOUR FREE CATALOG 
LAFAYETTE LOCATIONS 
JAMAICA + BRONX + NEW YORK CITY 
NEWARK + PLAINFIELD + PARAMUS + BOSTON _ 


“Lafayette Electronics Dept KE 1 


P.O. Box 190 
Jamaica 31, N. Y. 


Send me.the FREE 324-pg. 1961 catalog 610. 
Name.. 

Address............ 
City 











‘$500,000.00 SEARCH FOR 
RARE COINS! 


spending 


e« t ain 
Halt, Cent Coins worth nib to 
3 " for Canadian Coins 
aly $1.00 for this valuable 

It may reward you 

y Shoes ands of dollars. Send 


BEST VALUES CO., Coin Dept. 41 
403 Market St., Newark, New Jersey 
Se Eee eee = = a 


ISCOVER the E ‘ 
RAFI 
HOOTING PERFORMAN 

25 MODELS — SINGLE SHOT and REPEATERS 
FIRST CHOICE of SHOOTERS who want SAFETY 
CONVENIENCE ECONOMY including HIGHEST °o. 


QUALITY MATERIALS to Assure Them OUTSTAND Se uns 


ING POWER — ACCURACY — DEPENDABILITY ' 
No. 3600 BENJAMIN 


Super 100 Shot BB Gas 
Rifle. Non Toxic — Safe 
Convenient— Uniform 
Hi-Velocity Power. —> 
No. 2600 BENJAMIN] No 3620 BENJAMIN 

Super 35-Shot BB} Super 85 Shot Cal. 22 

Gas Pistol Sate Gas Rifle $21.95 

No Pumping— Uniform Hi-Power. | No 3100 Super 100 

/ For Target & Smali Game $18.95] Shot BB Air Rifle Adj 

/ Wo. 2620 BENJAMIN 20-Shot Cal. | Shooting Force $24.95 

e J a Gas Pistol. Economical. $2095] No 3120 BENJAMIN 
0. 1300 50-Shot BB Air Pisto! $23 50) Super 85 Shot Cal. 22 

No 1320 sensanan 35-Shot Cal. 22 Aw Pistol$25.501 Au Rifle $26.95 
Catalog All Models Benjamin Single Shot & Repeaters—Cal. BB 

or 177 of 22. Also, Special Hunting & Fishing Knife Offer 


BENJAMIN AIR RIFLE CO..852 MARION ST., ST. LOUIS 4, MO. 
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A BETTER DOCK 


without working in water 


with 


“PERMA-D” 
METAL 
BRACKETS 


Here's a quick, low 
cost way to erect and 
take down a stronger 
dock. You build wooden dock in sections, attach 
“Perma-D" Brackets, float into place on boat, 
drive steel pipes thru brackets, lock with set screws. 
"Perma-D"' Mooring Bars safely hold boats near dock. 
Dealer inquiries invited. 
Write for circular on all “* 


“PERMA-D” DIVISION 
Central Machine Works Co. 


Perma-D” Marine Specialties 


1236 Central Avenue 
Minneapolis 13, Minn. 


MASS PRODUCTION 
PRICE! senm 


TERMS 


Dept. PS-561, 636 39th Ave. N. E. Minneapolis, Minn. 





MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Better results 
BODY-TONE, 80x 638-E, North Miami 61, Fla. 


MEN WANTED 


Master a trade with a future — learn 
Auto-Diesel mechanics in our shops. You 
learn with tools on real equipment. Earn 
while you learn. Many of our graductes 
earn $125 per week and up. No previous 
experience necessary. Day and night 
courses. Approved for veterans. 











Earn $125 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


Write for free bulletin 
AUTO-DIESEL COLLEGE 


226 7th Ave., N., Dept. 41 
Nashville 3, Tenn. 








BUILD YOUR OWN 


AIR CONDITIONERS 


From Junked Resrigeratars ¢ ior a Few Sotters Special Offer 
INSTRUCTION BOOKS SHOW YOU HO . ,75e¢ EACH 2 eae -$1.00 

‘HOW TO BUILD aLow Cost Air Conditioner’ 3 Bks-$1.50 
**HOW TO BUILD an Automobile Air Conditioner’ or all Py for $2.00 
**HOW TO BUILD a Low Cost Home Freezer’’ 

HOW TO BUILD an Electrostatic Precipitator’’ FREE! 
**HOW TO BUILD a Low Cost Dehumidifier’’ 

omplete ‘*‘Install-It-Your self" \ r Conditioner supeemens 
kits for home and automot 2 Ton capacity and Literature 
Brand New Parts—$92.00 and is, a) 
Kool Engineering Co., Dept. G-S, 1318 N. Clyburn, Chicago 10, II}. 














Please Mention Popular Science 


When W ae to Advertisers 


[FREE 3: HUNTING KNIFE 
STEEL = Zo 


4-INC " + LADE 
1 handiest hunting and fishing > you ve > lac 
highly emanate’ € VERY. ‘SHARP 
We send k FRE ac juaint you with our 
»¢€ NO 
TODAY! 
Louis, Mo. 




















send , Tt i] 
HUNTING KNIFE, “Dept K-567, Box 881, St. 











Shrinks Hemorrhoids Simplicify:roticur 
New Way Without Surgery : — 3 H.P, TILLER-CULTIVATOR 


“ ° >, “a Patented Power Reverse! 
Stops Itch - Relieves Pain \ PROVED Quality! 


For the first time science has found a 
new healing substance with the astonishing 
ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all—results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H®, Ask for it at all drug 
counters. 


a PLASTI Cc %y No more “pull-back” strain! 


Tills close to he ! 
COMPLETE LOW COST SHOP METHOD : | adges, fences 
HOME TRAINING NOW AVAILABLE Full working visibility, finger-tip control, plenty of 


: power for all tilling or cultivating — even heavy 
& ‘din ag — Re vend — po me er oe soils. Non-winding, self-sharpening tines guaran- 
os yeu ten a with Interstate - erate sionalhs teed against breakage: adjustable tillage width — 
prepared course | plastic materials f shec 83,” to 29”, Scientific tilling action won't pulverize 
WRITE FOR 


1. When you buy, insist on S licit ality 
FREE INTERSTATE TRAINING SERVICE es 


catalog! 


BOOKLET DEPT. C2, PORTLAND 12, OREGON SIMPLICITY MANUFACTURING CO. 
a aeaaenmeemamemaamaien 6137A Spring Street © Port Washington, Wis 


] OUTBOARD PROPS IN] & slanted ian 
H with “MULTI-PITCH’ 


With a wiliek a your wrist, change to any of 
SEVEN pitches, without tools. Select BEST 
pitches for your cruising, racing, skiing. Special 
“trolling pitch’’ cuts trolling speed IN HALF! 
from Models for almost ai! 15-75 hp outboard 
$24.95 motors. Ask your dealer or write manufacturer AUTOMOBILE MECHANICS GUIDE. 1132 Pages 
GUARANT » HOME APPLIANCE SERVICE GUIDE. 864 Pages 
ee Bee = TV & RADIO SERVICE LIBRARY. 2 Book Set 
CESRER- RENE SRSNNE CO. HE. ¥ FLORA ; HANDY BOOK OF ELECTRICITY. 1052 Pages 
- PLUMBERS & STEAMFITTERS GUIDES. 4 Book Set 
+ H AND KEY CARPENTERS & BUILDERS GUIDES. 4 Book Set 
Locksmithing MAKING DIESEL ENGINE MANUAL. 640 Pages 
to- WELDERS GUIDE. 608 Pages 
Now Made Se. ee MATHEMATICS MADE EASY. 672 Pages 
~ a, A > MACHINISTS & TOOLMAKERS HANDBOOK. 1250 Pgs 
New se elf “Instractio on lessons WIRING DIAGRAMS. 304 Pages 
ee REFRIGERATION & AIR CONDITIONING. 1360 Pages 
ix-it hard ware ELECTRIC LIBRARY. 10 Volume Set 
— a on - BLUE PRINT READING. 448 Pages 
tpaid; or C.O D MASONS & BUILDERS GUIDES. 4 Book Set 
— } ELECTRIC MOTOR GUIDE. 1056 Pages 
a OlL BURNER GUIDE. 416 Pages 
oanenew only c 210's" nontail Eo. ; Dept, EN-3 6. Wt. SHEET METAL PATTERN LAYOUTS. 1152 Pages 
- - SHEET METAL WORKERS HANDY BOOK. 448 Pages 2.50 
DO-IT-YOURSELF ENCYCLOPEDIA. 2 Book Set 
44 NEW MECHANICAL DICTIONARY. 712 Pages 6.95 


sin) E L EC Ls R oO N : c Ss 7-DAY Free EXAMINATION HERE IS ALL YOU DO 








—a0860e 


SEND NO MONEY—Pay the postman noth T'S EASY TO ORDER: In the No-Risk Mail 
ends te succs s. fle de ge! We end you any of the Audel rder Coupon below you need only draw a 
ati r r Guides for FREE examination in your home ie around the n t of 4 
in theory & | : | 1 you @ de t books you may you want. We w 
ECP . fi ut easy-pay plan of mce. If you are not comp 
only $2 a month. return the books to us 


MAIL THIS COUPON TODAY! 


THEO. AUDEL & CO. — Self improvement Publishers Since 1579 
49 'W. 23rd Street, New York 10, N.Y 

Please mai! me for 7 days FREE EXAMINATION the books 

| agree to mail $2 in 7 days on each book or set ordered, and to 
month on each book or set ordered until | have paid the p 


4 








‘ ~ es uate or 1 
VALPARAISO TECHNICAL INSTITUTE 
-s PARAISO, INDIANA 


NEW BENSEN GYRO- COPTER 
P 


lans and kits for one-man “Spirit 
of Kitty Hawk” now available. Easy 
to build and fly. 3-view drawings 
specs, photo $2 or simpler Copter 
| Glider $1. Order today! 
BENSEN AIRCRAFT CORP., Dept. PS-Si 
Raleigh-Durham Airport, Raleigh, N.C. 
NAME_ 
. ADDRESS. 





f° erchese 
sts. 1! | am net completely satisfied with my Audel Guides t on ‘oem them 
NAME ——EE 


a 

EMPLOYED BY___ . . - —EEE 

' = 3 ‘ 6 " «62 Check Here for Free 

3 4 1 2% % 2 22 29 30 43 44 Complete Catalog 
SAVE SHIPPING COSTS! Check here if you enclose complete pey- 
ment with order We poy postage charges. You have same return privilege 


CRORE EERE EERE TEER E EEE ERES EERE SEES EEEEEESE CREE ET ERE REO ES 
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By Devon Francis 


Safety At Cost 


HE presence in President Kennedy’s 

cabinet of a man dedicated to cutting 
the awesome toll of traffic accidents on 
U.S. streets and highways may go a long 
way toward making seat belts available to 
the car owner—at cost. 

All the auto makers have announced 
that floor anchorages for belts will be in 
stalled free of charge in 1962 cars. That 
is the first step toward encouraging the 
wider use of belts. 


That new Volkswagen. Say you saw 
this first in PopuLAR ScrENCE: The new 
outsize VW announced for European sale 
only) next fall will have an air-cooled 
engine. But what will drive the blower 


Year’s weirdest coincidence. 
R. O. Statum of Fort Worth, Tex., has a 
house that was built in 1941. Lately he 


Y 
ON) scr 


How Indy tires keep their air. 
Ever wonder what happens to a tire valve 
under centrifugal force when cars streak 


eee eee ee eee eeeeeeeeeeeeeeeeene 


Chevy’s rear-engined racer. The 


CERV-1, an experimental single-seater 
with a lightweight Corvette V-8 mounted 
in the rear, rolled out of the Chevrolet 
Engineering Center not long ago. With 
it came repeated assurances that it’s just 
a high-performance testbed for future 
production-car parts, and definitely not 
a sign that Chevy plans to get into racing 

Developed under the supervision of 
Zora Arkus-Duntov, the CERV-1’s engine 
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The second step will be to urge all 
dealers—since belts are always a dealer 
installation—to supply the belts at cost. 
This poses a problem. With labor rates 
the same in any given community, belts 
would retail at the same price. Auto- 
mobile dealers already bear welts from 
attacks by the Justice Department for 
price collusion 

Here’s where the cabinet member comes 

He’s Abraham Ribicoff, former Gov- 
ernor of Connecticut and now Secretary 
of Health, Education, and Welfare. In 
talks with Detroit manufacturers before 
he joined the Kennedy cabinet, he dis- 
played a lively interest in seat belts. 
Detroit is counting on him to ask At- 
torney General Robert Kennedy to go 
easy on the price-collusion angle of seat 
belts. 


eeeeeeeeeeeeeneeeeeeeeeee eevee eeeee 


fan? Not a belt. One of the company’s 
best-kept secrets is how it has managed 
to cool its engine without resort to a fan 
belt. Look for the answer before sum- 
mer’s heat is gone. 


bought a new Rambler. To his amaze- 
ment, the ignition key of his car fits the 
front door of his house. 


around the track at the Indianapolis 500 
mile Memorial Day race? The valve spring 
begins depressing at about 150 m.p.h. To 
keep tires from losing air, the Schrader 
valve people—who have supplied valves 
to Indianapolis racers since 1911—manu 
facture an airtight cap that is screwed on 
the threads at a torque pressure of 30 
pound-inches. 


eeeeveeveee eee eeeeeeeeeeeeeeeeee 


weighs just 350 pounds, matching the 
390 hp. it puts out. Aluminum alloys are 
used for block, heads, water-pump casing, 
starter-motor body, flywheel, and clutch 
pressure plate. 

Perhaps significantly, the block has no 
cylinder sleeves; the cylinder 
specially hardened aluminum. 

The one-of-a-kind test car has a 125- 
pound tubular frame and an 85-pound 
fiber-glass body. 


bores are 
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BALONKY! 


That “cheapie” battery price tag may look great 
now ... but it could mean trouble! For a little 
more, a sure-starting Delco DC-12 can save you 
lost wages, inconvenience, embarrassment. 


DELCO IS DRY CHARGE... 100% FRESH! 


You get all the power you pay for with a Delco 
DC-12. No power loss on the shelf... it’s dry ’til 
you buy. The dealer adds activator fluid and then 
it’s 100°) fresh, ready for work . .. with extra 
reserve power for the high compression engines 


and electrical accessories on today’s cars. 


DELCO GIVES YOU QUALITY FEATURES 
Here’s your best battery buy! Hard rubber case 
is durable, resists heat distortion. Extra fluid 
capacity for fewer refills, less danger of low fluid 
level. Balanced-gravity, all-season fluid for top 
These and 
other features make Delco the true bargain! 


battery power at any temperature. 


DEALERS CONVENIENTLY NEAR YOU 
Your local Delco dealer appreciates your service 
business. He knows your driving needs, will 


specify the right Delco for them. And automotive 
service is his specialty, not his sideline! 


FOR SURE STARTS... DELCO DC-12! 

For dependable, year round starting, you can’t 
do better than a 100°, fresh Delco Dry Charge. 
Delco is original equipment on more new cars than 
any other battery, first choice for replacement, too. 
Get a battery check from your Delco dealer soon. 
If replacement is indicated, make it a Deleo DC-12! 


DELCO 


DRY CHARGE 
BATTERY 


Another reliable 


DELCO...““A GOOD NAME FOR GOOD SERVICE!” / General Motors pr 


distributed nationally thre 








Command 


Performance- 
with 
GRAVELY 


Power! 


Gravely does the jobs other tractors can’t! The 
unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 

POWER to mow the toughest rough or the finest 
lawn. Choose from 30 job-proved tools. 

NEW full-flow Oil Filter, NEW Power—now 
6.6 HP! All-Gear Drive, Optional Starter. Riding 
or Steering Sulkies. 

Ask your authorized Gravely Sales and Service 
Dealer for a FREE DEMONSTRA- 
TION. Or, write for-FREE 24-page 
“Power vs Drudgery” Booklet today! 


GRAVELY TRACTORS 
P.0.BOX 602-E DUNBAR, W. VA. 








Box 5791 Dept. P.S. Detroit 39, Mich. 


REMOTE CONTROL 


sive OIL DRAIN PLUG 
PENDING 
$5.95 Cable-operated from under hbod. 


Install it yourself in minutes, with- 
POSTPAID out spe cial tools. 
CHANGE YOUR OWN OIL. 
SAVE $2 che 
% CONVENIENT—NO WAITING AT SERVICE STATIONS. 
we NO PAYING FOR SUPER-EXPENSIVE OILS. 
%e NO JACKING—NO CRAWLING UNDER CAR. 
%& JUST OPEN HOOD—FLICK KNOB—OUT COMES THE OIL. 
we PERFECT DESLUDGING EVERY TIME. 
we ABSOLUTELY FOOLPROOF, 6 BUILT IN SAFETY FEATURES. 
S-YEAR WRITTEN GUARANTEE 
Fits all cars except Hudson, Lark, Corvette, Corvair, 
61 Olds. Fits most imports. Send $5.95 check or m.o., 
car make, year. Detailed info on request. 


COSMOPOLITAN RESEARCH CORP. 
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Send Free 1961 International Catalog 
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‘Gorden 61, Colt 


AM Aluminum a lete Line of Prefabricated 
Car- Toppers. Sail and Air Boats 

Boat Kits Assemble a 14 ft. boat yourself in 
one weekend for $99' Factory-finished 

ts, one-piece formed hull 


Casy Terms 
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Plumahit” co.,in. us Shetiand Industrial Park, 


Salem, Mass, (Pst.Pena) 
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AMERICAN INSTITUTE OF ENGINEERING & TECHNOLOGY 
1135 Fullerton Parkway, Chicago 14, Illinois 








[GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home, Write 
for free map and literature. 

AMERICAN OJL SCOUTS, Dept. PS 
8350 Santa Monica Bivd. Los Angeles 46, Calif. 











RUPTURED 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 

Now there is a new modern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you desire. There is no obligation. 
Excelsior Medical Clinic, Dept. H6224, [Excelsior Springs, Mo. 








A number of one-man mail order 
enterprises are paying their owners 
an income of $40,000 to $50,000. 


HOW TO START 
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Mail order is big business. Annual 
catalog sales volume of Sears, Roe- 
buck and Co. is over 700 million 
dollars! 


Your Own Mail Order Business 


By Robert Stephenson 


When Anthony Sambati injured his back 
and was laid off from work he never dreamed 
it would be a blessing in disguise. Bedridden 
for weeks, he decided to start a small mail 
order business. This was something he could 
run right from his own home and required 
very little capital to begin. In fact, Sambati 
started with less than $85.00. 
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He figured that a small mail order business 
might provide a temporary income to support 
his family until he got back on his feet. His 
first step was to obtain a franchise from a 
large wholesale mail order firm which sup- 
plied him with all the necessary catalogs and 
mailing literature. It wasn’t long until his 
spare-time venture blossomed into a booming 
enterprise. Drawing a small salary and pour- 
ing the rest of the profits back into the busi- 
ness, he soon had others working for him! 
Today he owns a large retail store, his own 
warehouse and a beautiful home with all the 
luxuries of a successful businessman. 

Sambati’s story is typical of a number of 
men and women who began a small mail order 
business with absolutely no previous experi- 
ence, and made a huge success of it. These 
‘little’ people are quietly pocketing big profits 
every day—many content to keep the business 
small . . . spending an hour or two each day 
in the privacy of their own home. No bosses, 
time clocks or small pay envelopes. No door to 
door selling, in fact, you never even meet your 
customers face to face. 

Yes, a small one-man mail order business is 
ideal for anyone wanting a chance to gain 
financial security and independence. Yet 
thousands try mail order each year and fail, 
simply because they don’t learn the few simple 
secrets of success early in the game. 

Take the case of Bud Sheer who had been 
working for a theatre in a small New Jersey 
town. With only a few hours spare-time to 
spend each morning, he tried mail order to 
supplement his regular income. Like many 
beginners in this field, Sheer was faced with 
the problem of finding good mail order items 
which would have a high mark-up and repeat 
sales potential. But the biggest obstacle was 
the expense of printing a catalog. 

Then he heard about the A. J. Statile Co. of 
Ridgefield Park, New Jersey—an organization 
set up to aid the small mail order beginner. 

He wrote to A. J. Statile Co. for full infor- 
mation, sent in his application for a franchise 
and within a short time the cash began rolling 
in. Today Bud Sheer owns the theatre he once 
worked for. Sheer attributes his success in 
mail order to the A. J. Statile Co. Actually, the 
theatre he owns has become a side investment. 
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After a short time in 
mail order, Sambati 
soon had a beauti- 
ful home with all the 
luxuries of a suc- 
cessful businessman. 


He still uses the beautiful 300 page mail order 
catalogs supplied by A. J. Statile Co. 

How does the Statile Co. help the beginner 
get a sound start in mail order? Very simply. 
Just as Henry Ford made automobiles within 
the reach of the general public—by mass pro- 
duction and large volume. 

Let’s take a few specific examples: 

(1) All franchised dealers of A. J. Statile 
are offered ready to mail catalogs and sales 
literature. Each mailing piece has the dealer’s 
name and address printed right on it. By print- 
ing millions of catalogs, Statile is able to offer 
these at a fraction of their regular cost. The 
artwork and layout costs for these catalogs 
would run into thousands of dollars for the 
beginner if he were starting from ‘scratch’. 

2) Since all mailing material and catalogs 
contain your name and address, all orders 
come directly to you. Yet you don’t have to 
invest one penny in inventory. All merchan- 
dise is stocked for you. In fact Statile has over 
$3 million dollars worth of mail order mer- 
chandise at your disposal 
(3) All packaging and shipping is done for 
you. You simply send a shipping label to 
Statile together with the wholesale cost of the 
items, and the merchandise is shipped directly 
to your customers under your own shipping 
label 
(4) A consultation service is provided to 
answer any questions you may have. You re- 
ceive a secret list of over 100 national maga- 
zines which run free ads. You'll be shown how 
to obtain free publicity on your own mail 
order items. In addition, you obtain trade 
names and addresses of over 150 other mail 
order wholesalers who drop-ship top mail 
order items for you. You'll also be given all 
the government laws and regulations pertain- 
ing to a home operated mail order business. 
These laws are a ‘must’ for all beginners. 

All this valuable information is covered in 
the Statile Mail Order Survey which every 
new franchised dealer receives from Statile 
before they begin. Formerly sold for $25.00, 
this survey has become the ‘bible’ of the trade. 
Mr. J. M. of Baltimore, Md., writes, “To tell 
the truth, all the information in regard to 
obtaining free ads is alone worth the $25.00 I 
paid you...” J. D. of Kalamazoo, Mich., 
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states, “Just a personal note to say I am most 
satisfied with my $25.00 investment. Your sales 
plan is simple and well organized . . .” These 
are only a few of the many testimonials 
received praising the Statile Mail Order 
Survey. 

(5) The catalogs and mailing literature of- 
fered by Statile Co. cover every conceivable 
mail order item. You select the field you are 
interested in ... BABY ITEMS, TOYS, AP- 
PLIANCES, VITAMINS, BOOKLETS AND 


The thrill of receiving money in your morning mail 
is one you'll never tire of. 


MAIL ORDER COURSES, you name it, Statile 
has the catalog or mailing piece. Select your 
market, order your mailing literature and 
you're in business. 
(6) You'll be told how to compile your own 
mailing lists—and this is the most important 
part of your business. Many a beginner has 
fallen by the wayside simply because he mails 
his catalogs to a poor list of names. Suppose, 
for example, you offered a beautiful scale 
model of a 40’ Chris-Craft cabin cruiser by 
mail. You would probably make your mailings 
to boating enthusiasts and the chances are that 
nine times out of ten your mailings would 
show a loss instead of a profit. How would 
Statile help you solve this particular mailing 
list problem? He would show you where to get 
the names and addresses of actual owners of 
40 foot Chris-Craft cabin cruisers! Surely 
every owner would like to have a scale medel 
of his own boat. Strange as it may seem, such 
a mailing list is available to anyone. The 
secret is where to find it. This is just one 
example of how an experienced mail order 
expert giving you personal advice, may mean 
the difference between success and failure! 

This same method of obtaining selective 
specialized mailing lists may be applied to 
practically any market .. . selling baby items 
to new mothers, selling toys to young children, 
etc., etc. 

So much for starting your own mail order 
business. Now, a word of caution. OSTAIN 


YOUR MAIL ORDER FRANCHISE FROM A 


REPUTABLE MAIL ORDER FIRM. Unfor- 
tunately, during the past few years a number 
of ads have appeared in newspapers and maga- 
zines offering to start people in mail order. 
The ads are grossly misleading. Many imply 
that you can become a millionaire over night 
if you use their catalogs. Beware! Particularly 
if they operate their own mail order business 
direct to the consumer. These firms compete 
with their own franchised dealers! They could 
just as well mail all the catalogs themselves. 
They don’t need you. 

Other shady firms fail to drop-ship your 
orders promptly, thereby losing customers for 
you. In mail order, prompt shipment is an 
absolute requirement for a successful opera- 
tion. 

Deal only with firms whose business is pre- 
paring catalogs and shipping merchandise. 
They operate on a strict wholesale basis for 
franchised dealers exclusively. Such a firm is 
the A. J. Statile Co. Letters from successful 
franchised mail order dealers speak for them- 
selves. A woman from Milwaukee writes, “It 
has been better than my expectations.” A 
gentleman from California states “we are quite 
pleased with the response we are receiving.” 
Another man from Wisconsin writes, “To say 
the least, I am more than satisfied.” 

Yes, a small mail order business offers you 
an opportunity to earn a second income, or— 
if you work at it in earnest, a chance to strike 
it rich. The young housewife in St. Louis may 
be content to make an extra $20.00 a week ... 
the office worker in Los Angeles may be aim- 
ing for $150.00 weekly full time business .. . 
and the ambitious schoolteacher in Newark 
may reach $20,000.00 a year. What is your 
objective? Set your own goal, pick your own 
hours, and the sky is the limit. 

Even a government report stated that a 
number of the most successful one-man mail 
order enterprises make as high as $40,000 to 


ar 


Big firms will carry all stock for you. They ship 
orders direct to your customers using your own 
shipping labels. 
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Your Own Catalogs of Top 
Mail Order Items! 


¢ CORRESPONDENCE 
COURSES 


A. J. Statile Co. will prepare your catalogs, write your sales letters, supply mailing lists and even 
ship merchandise for you, using your own shipping labels! 


$50,000 a year! But frankly, this is the excep- 
tion rather than the rule. Most mail order 
operators are content to earn a comfortable 
living doing little physical work, but enjoying 
their work thoroughly! We don’t say you'll be 
a mail order millionaire or another Sears & 
Roebuck, but if you’re looking for a business 
of your own with financial security, the an- 
swer is mail order. If you’ve already tried mail 
order with little or no success, don’t give up! 
Try to analyze what went wrong. Success 
comes only to those who keep trying and learn 
from their own mistakes. Again we empha- 
size, deal only with a reputable firm. 

The A. J. Statile Co. has been in business 
for over twelve years. They are members of 


FOR FREE 


Mail coupon below a= RO obligation See eeeeeeeneneneeseeseeeseeeee:, 


the Ridgefield Park Chamber of Commerce. 
They gladly furnish bank or trade references 
upon request. They are probably one of the 
largest mail order wholesalers in the country 
Whether it be toys, gifts, vitamins or appli- 
ances—they’ve got it ready to ship under your 
label WITHIN 24 HOURS! 

Firmly convinced that no other business 
offers the tremendous opportunities of mail 
order, A. J. Statile, president of the firm, is an 
outspoken advocate of the man or woman who 
wants to start in business for himself. As 
Statile puts it, “by all means, start your own 
business and start NOW! If you want a charice 
at security and financial independence make 
your choice mail order. There’s nothing like 
it. Absolutely nothing!” 


DETAILS 


A. J. Statile Co., Dept. 17 © Statile Building * Ridgefield Park 17, N. J. 


Dear Mr. Statile: 


Please send me complete FREE details telling me how I may obtain a franchised mail 


order dealership with your firm. I understand 


will call on me. 


I am under no obligation and no salesman 











Hudson Vitamins have been awarded both the 


What is the one real difference 


Each Capsule Contains: 
Vitamin A. 

Vitamin D 

Thiamin Mononitrate 
Riboflavin (B-2) 5 
Niacinamide 

Ascorbic Acid (C) 
Pyridoxine HCL (B6) 
d-Calcium Pantothenate 
Vitamin B-12 Activity 


ADAVITE — 100 capsules — $3.25 


Thiamin Mononitrate 

Riboflavin (B-2) 

Niacinamide 

Ascorbic Acid (C) .. 

Pyridoxine HCL (B6) . 
d-Calcium Pantothenate 

Vitamin B-12 Activity 


Brand X-100 capsules—$9.45 


Price, and price alone, is the only real difference! 


Brand X, and others like it, sell for an 
average price of $9.45 per hundred. 
identical formula, under the name 
ordered direct from the Hudson 
Catalog, is just $3.25. 


Vitamin 


And yet, despite the great variance in vita- 
min prices, there are no grades of vitamins. 
The brand X formula and the Hudson form- 
ula have the same potency and effectiveness. 
Both meet the same strict government 
standards. 


How then is it possible for you to save over 
$6.00 per hundred on this particular formula? 


and more on over 
recognized Hudson Vitamin 


Savings of up to 50% 
100 nationally 


But the 
Adavite, 


formulas are possible because now you can 
buy your family vitamins DIRECT. 


Doctors and nurses have recognized this 
fact and have been ordering their vitamins 
direct from Hudson for more than 25 years. 


THE HUDSON CATALOG IS AVAIL- 
ABLE TO YOU FREE, JUST USE THE 
COUPON BELOW. 

This is only one example—why not check 
ALL the values—write for the Catalog and 
show it to your doctor if you like — but, 
discover for yourself why HUDSON has 
become a DIRECT source for vitamins 
throughout the nation. No salesmen will call. 
All Hudson vitamin products are sold with a 
money-back guarantee. 


HUDSON VITAMIN PRODUCTS, INC. 
89 Seventh Avenue, Dept. M-894, New York 11, N. Y. 


Please mail this coupon today! 


HUDSON VITAMIN PRODUCTS, INC., Dept. M-894 


89 Seventh Avenue, New York 11, N. Y 


Please mail me your Free Hudson Vitamin Catalog. 
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‘Taste PALL MALL... 


a GOOD! You can light 
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PALL MALL 


FAMOUS CIGARETTES 


is 
1N Lleya SIGN = yINCES- 


“WHEREVER PARTICULAR 
PEOPLE CONGREGATE™ 


.  . Why does Pall Mall taste 
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ey 2,’ cause Pall Mall’s famous | . va = 
mer! length of fine, good-tasting 2 ad 


sobaceo travels and gentles the smoke 
aatureliy—makes it mild—bet does HERE'S WHY SMOKE “TRAVELED” THROUGH FINE TOBACCO TASTES BEST 
y 1 You get Pall Mall’s 2 Pall Mall’s famous 3 Over, under, around and 


not filter out that satisfying flavor. famous length of the length travels and gen- _ through Pall Mall’s fine, 

That’s why Pall Mall tastes so good! finest tobaccos money tlesthesmokenaturally. good-tasting tobaccos — 
a can buy Travels it and makes it mild! 

good! good! Never too strong. Never 7s 


too weak. Always just right! Outstanding...and they are Mild! 
Enjoy satisfying flavor...so friendly to your taste! 
OAT Co Product of The Amarinam Tobacco Company — Tobaase- is our middle name” 





With billions in auto insurance as the 
tempting target, the phony-accident racket 
is spreading ...Here’s what to watch for 
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Beware of 
Accident Fakers 


By E.D. Fales Jr. 


N A busy road in Missouri not 
() long ago two men and a woman 

stopped their Plymouth right in 
the path of an oncoming truck, were hit 
and hurled off the road. They’d planned 
it that way—to collect insurance. 


- In New England a man developed the 
vicious habit of driving around traffic 
circles waiting for a chance ‘“‘to have a 
collision.” He’d hit some car a glancing 
blow, open his door, throw himself out 
and sue. 

And in New Jersey a driver started 
backing out of a parking place. He heard 


CONTINUED 5| 





Some fakers will take fantastic chances, even with the 


a scream, ran back, found a woman lying 
in the street. 

“You hit me!” she cried. She hadn’t 
been hit at all; she’d watched her chance 
and thrown herself down. She sued for 
$100,000, produced an impressive “in- 
jury” report, and wound up with a quick 
settlement. 

These are just a few examples of the 
spectacular young accident-faking racket 
that a nationwide force of crime investi- 
gators—mostly FBI-trained—is trying to 
blot out before it gets worse. It’s some- 
thing you should know about, for two 
reasons: (1) injury and damage fakers 
are partly to blame for the high insur- 
ance rates drivers pay in some areas to- 
day; and (2) like the truck driver in 
Missouri, or the motorist in New Jersey, 
you, too, could easily become a victim. 

Most—not all—fakers work in gangs, 


The black car kept passing, then 
slowing down. The truck driver 
had no way of knowing that he was 
being deliberately baited. 


some of which have been found to be 
headed by ex-convicts, crooked body-shop 
operators, and shady lawyers. Some oper- 
ate with the help of unethical doctors. 

Occasional accident faking first came 
to notice after World War II, when 
large amounts of auto insurance began to 
be written. Today, with $6,000,000,000 in 
car policies as a target for criminals, 


The accident may be only a slight 
fender-bender, but the faker claims 
severe injury, sues for plenty. 





The Case of the Couple 
in the Buick 


Grimmest case of accident faking in Claims 
Bureau files happened in Los Angeles. 
There, one June day, three men cooked 
up a weird scheme. A _ Buick was to 
be hit by a car and knocked over a cliff. 
One of the three conspirators and his wife 
were to be found in it: the wife unconscious, 
and her husband bleeding, with arms, legs, 
and even fingers broken. 

They would then sue the driver who hit 
them for $50,000. But first a driver had to 
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be found who was insured for that amount 
and who could be bribed to cooperate. 

The gang located a Ford owner who 
agreed to go along. Then he learned the 
details. The gang was to pay another out- 
sider $1,000 to render the woman uncon- 
scious by hypodermic injection. The same 
outsider was to give the husband dope to 
relieve his pain while his arms, legs, and 
fingers were smashed with a bat. Just be- 
fore the battered man and his wife were 
carried down the cliff to be put inside the 
smashed Buick, someone, for final realism, 
was to punch the husband in the nose to 
make it bleed. 





lives of their wives and children 


there are more fakers around. In the past 
two years more than 300 have been con- 
victed and many have gone to jail. How 
many others got away with their dirty 
game no one knows. 

Finding the fakers is the job of a quiet 
agency few drivers have ever heard of. 
Known simply as the “Claims Bureau,’ 
it has headquarters in a building in New 
York’s lower Manhattan and is the se- 
curity arm of 130 U.S. insurance com- 
panies. In four years its special agents 
have flushed out gangs of accident fakers 
in Akron, Panama City, Fla., Miami, the 
Camden-Philadelphia area, Walla Walla, 
Wash., and New York State. 

At least one gang had run up a “take” 
of over $200,000. The gangs usually have 
from three to a dozen members, but one 
super-gang of 60 members is now being 
investigated in Portland, Ore 

Accident-faking, according to N. Mor 
gan Woods, manager of the Claims 
Bureau, is done in several ways: 

The staged accident. An unsuspecting 
driver is lured into a minor crash, usually 
a “rear-ender,”’ and is then sued. The 
fakers, with much moaning and groaning, 
demand to be taken to a hospital. Once 
their names are on the books they make 
loud complaints about poor service and 
demand to be released—before hospital 
doctors can discover they haven’t really 
been hurt. Then they get impressive “‘in- 
jury reports” from their own doctors 
and sue. 

The magnified accident. You may find 
yourself in a real accident. It may be 
only a slight fender-bender. But if there’s 
a faker in the other car he (or she) may 
claim severe injury and sue for a large 


Entire front ends were removed—and 
hidden. Smashed bumpers, 

grilles, radiators, hoods, and headlights 
were cleverly substituted. 


amount—looking for a quick settlement 
of, say, $300 to $1,000. 

The sideswipers. Fakers buy two wrecks 
off a junk heap, repair them just enough 
to run, then insure them under fake 
names. Next, the heaps are towed to a 
country road. When no one is looking a 
driver gets in each car—and they are run 
toward each other and smashed together 
in a deliberate sideswipe. 

This cute act, known by the profes 
sional fakers as “rubbing,” leaves con 
vincing skid marks and wreckage. Police 
are called, and claims filed. (And your 
premiums go up another tiny notch. 

Ghost accidents. Some fakers deal in 
accidents that happen only on paper 
Often these are engineered through fake 
body shops. 

Not long ago, Claims Bureau agents 
were tipped off to investigate a shop in 





Horrified, the Ford owner secretly went 
to the Los Angeles police. They couldn't 
believe his story. He went next to the Los 
Angeles sheriff's office. which, in turn, got 
in touch with the insurance company in- 
volved. A Claims Bureau agent was put on 
the job immediately. 

The Ford owner was asked to continue 
to appear to “cooperate” with the plotters. 
Sheriff's deputies bugged the headquarters 
of the conspirators and learned that the in- 
credible plot was true 

On the night the “accident” was to take 
place, the Claims Bureau agent, eight depu- 
ties, and two matrons were hidden at the 


scene of the crime. The fakers arrived in 
several cars and walked into a dark grove 
of trees to proceed with the bone-breaking 
The woman appeared to be already doped 

By a quirk of fate, a Los Angeles police 
department prowl car happened by, saw the 
group, thought they had discovered a dope 
ring—and unwittingly broke up what would 
have been the weirdest fake-accident case 
on record. 

But the investigators had seen and heard 
enough. The plotters were tried for con 
spiracy to defraud. Three went to jail. The 
Ford driver who‘had informed on them 
went free. 
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gy!) When no one is looking, 
the two old wrecks are 





the New York area. They first noted that 
it worked only on Buicks, Oldsmobiles, 
and Cadillacs—on which fairly high 
claims can be made. 

A customer would come in for a paint 
job or minor repairs. 

“Look, pal,” he’d be told, “we can get 
that done for you free. But you'll have 
to say you had an accident. Come back 
in a week. What’s your insurance com- 
pany’s name?” 

Agents learned that the operators—a 
dishonest insurance broker, an appraiser, 
and a lawyer—were filing dozens of claims 
in the names of customers, and submit- 
ting repair estimates, for accidents that 
never happened. Two customers, Mr. F 
and Miss K, might be persuaded to “‘co- 
operate” and leave their cars. A report 
would then go in to Mr. F’s insurance 
company: 

“Mr. F’s car, blinded by lights, skidded 
into Miss K’s car and later hit Mr. E’s 
car. Estimate to fix Miss K’s car: 
$2,148.99.” 

The entire front 
would then be removed—and _ hidden. 
Smashed bumpers, grilles, radiators, 
lights, fenders, and hoods would be sub- 
stituted. When the adjustor arrived he 


ends of both cars 


What to Look Out for 
When You Get in an Accident 


Here are some _ suggestions from the 
Claims Bureau and the Aetna Casualty & 
Surety Co. Watch out, they say, for: 

1. Any driver who tries to harass you on 
the road—front, rear, or side. 


2. Any suspicious circumstance in an acci- 


dent—even a slight one. Call it to the at- 
tention of your insurance man immediately. 
3. Any questionable repair “ that are 
proposed to you. 
4. Any lawyer (or runner) who suddenly 
shows up at an accident scene, or in a hos- 
pital, seeking to handle your business. Such 
“ambulance chasers” may attempt to in- 
volve you in a false or exaggerated claim. 


deals” 
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'S. Extra damage to your 


run toward each other 
and ‘smashed. 


would see two very convincing wrecks. 

“Sometimes they even removed the 
good windshields, put in broken ones, and 
scattered glass around to make it look 
good,” says Woods. 

All this would fool the adjustor, and 
Mr. F’s insurance company would be 
stuck for the bill. 

It took the agents, says Woods, some 
time to find out where all those matching 
parts were coming from. “Finally,” he 
says, “we discovered hundreds of smashed 
fenders, radiators, wheels, rear doors, 
anything you could name, up on a roof 
all catalogued by car, year, model, and 
color.” Even broken glass was in this 
incredible stockpile. 

All told, persons, including more 
than 20 customers, were sentenced when 
agents and police broke up this operation. 
The guilty customers included secre- 
tary, a lawyer, and a bank vice president. 

iecidents that never happened. An- 
other shop, in the Philadelphia area, 
worked a different twist. The ringleaders 
would buy up wrecked ’55 cars. Cus- 
tomers would be shown a wreck and 
offered free paint jobs, tires, or repairs: 
“If you’ll just say you ran into this car.” 


[Continued on page 198] 


car after an ac 
cident. Some unscrupulous tow men have 
been found to treat cars roughly—in order 
to make the damage worse—and even to 
work them over with sledge hammers. Be 
sure you know what damage your car sus 
tained. Make a note of it at the time of the 
accident. 

And, says Aetna, make a detailed record, 
or get a friend to do it for you, at an ac- 
cident scene. 

The written data will keep your memory 
straight and may guard you against later 
trumped-up claims. Aetna considers this so 
important that it now issues detailed “on- 
the-spot” accident-report forms—with maps 
—like those the police use. It recommends 
that these be kept in glove compartments 
and that you fill one out immediately after 
an accident. 





New VW comes 
in two styles 


The long-rumored big 
brother to the ubiquitous 
Volkswagen will make its 
debut in Germany this Sep- 
tember. 
The conventional body 
styling of the new VW-1500 
bears no resemblance to the eet . . “ 
familiar beetle shape of the Overall length is 166 inches. Gearbox and engine are integral. 
older model. Chassis design 
is the same, but the new 
car has slightly more over- 
hang. Parts are not inter- 
changeable. 
Available in both two- 
door and station-wagon 
form, the car is powered by 
a rear-mounted, air-cooled 
engine. Although the flat 
four displaces 1,500 cc., it 
is smaller in overall size Telltale louvers at rear of station wagon feed air to engine. 
than the standard 1,192-cc. 
Volkswagen engine. middle class, the car supplements the 
A new assembly line in Wolfsburg, original Volkswagen. Price in Germany 
West Germany, will produce the new se-__ will be over $1,600. At present, no plans 
ries. Slanted toward Europe’s growing have been made for importing the car here 





or 7 Floating hornet’s nest 
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An assault ship planned by the 
British Navy will carry landing craft 
in her open-end hull. Built like a 
floating drydock, the mother ship will 
submerge partially by flooding com 
partments to let in small craft. She 
will then hike her brood out of the 
water by pumping out the ballast, 
cruise to the assault coast, and re 
float the small boats by submerging 
again. The 15,000-ton ship will carry 
tanks and supply vehicles, and will 
have a rear-deck heliport. 


Glass blowers 
keep on blowing 
The six musicians at 
right are glass blowers at a 
glassworks in Mainz, West 
Germany. First they blew 
their trumpets to make 
them; now they blow them 
frequently at company con- 
certs, removing them from 
special cases in which they 
are kept to avoid breakage. 
They say the glass instru- 
ments have the same capa- 
bilities as metal ones, but 
produce a cleaner tone. 
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Converting 154-inch-long enclosed pickup into beach wagon takes 20 minutes and tools above: box- 


Ee ie 


Window frames and windows simply lift out. Windshield drops forward. 


Stripped pickup becomes beach wagon 


Want an automobile with a hard top 
that will strip down into a beach wagon in 
practically no time at all? It’s here. It 
will shed its top, windows, and doors 
with the aid of a few tools to be found 
on any man’s workbench. 

Shown at top as an enclosed pickup, 
the Scout, just announced by Interna- 
tional Harvester, is more than that. It has 


~¥ 
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many of the characteristics of the famous 
Willys Jeep, including an optional four- 
wheel drive. The transfer case that pro- 
vides power for the front wheels has 
output shafts that can be tapped for 
stationary work. The car will push a snow 
plow or run a winch. The pickup body, 
with bench seats, is five feet long. The 
cab seat is 52 inches wide. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Walking on air 


When the nuclear sub- 
marine Theodore Roose- 
velt reaches port, its crew 
unfolds and inflates this 
gangplank. The 23-foot 
boarding platform is made 
of the same Goodyear in- 
flatable rubberized mate- 
rial from which the sub’s 
30 bunks are fabricated. 
It’s arched to support a 
1,500-pound weight. 





Optional, extra-cost four- 
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end and ratchet wrenches, hammer, punch. Removing 21 nuts and bolts releases the top. 


The four-cylinder, 152-cu.-in. engine 
produces 90 horsepower. 

The most interesting innovation is 
locking hubs. A twist of the wrist engages 
or disengages the front wheels for high- 
way travel. 

Pictures show the Scout with two- and 
four-wheel drive hubs. Price (stripped) : 
$1,598 plus taxes, FOB Fort Wayne, Ind. 





BUSY LITTLE ENGINE, cylinders slanted to one 
side, actually is half of a standard V-8. 
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Instant orange juice 


The pile of oranges in the photo at 
right is equivalent to the pound of de- 
hydrated crystals at the center. Add 
water, and you can fill two half-gallon 
pitchers with juice containing, the de- 
velopers say, 96 percent of the vitamin 
C originally in the fresh fruit. 

The crystals are made by Plant In- 
dustries, Plant City, Fla., in a 96-ton 
vacuum dehydrator for military, indus- 
trial, and hospital use. You may soon 
find them on supermarket shelves. 





This charred recorder 
magazine, found at the 
circled spot at right, 
gave the facts behind 
a mid-air collision that 
hurled a big jet liner 
into a Brooklyn street 


FROM THE RADIO RACK of the DC-8 
that collided with a Super Con- 
stellation over Staten Island on 
Dec. 16, 1960, this tape mechanism 
was thrown by force of impact into 
basement of church in photo. 


It Tells What 
Dead Men Can’t 


By Harry Walton 


HY did it happen? 
That’s the big question follow- 
ing any air disaster. Sometimes 


experts could answer it if they knew how 
the plane had been flying before the 


trouble. All too often not a living soul 
can tell. 

But an automatic device made aviation 
history recently. For the first time it 
gave an accurate record of heading, 
height, speed, and altitude changes of a 
plane up to the instant of a mid-air col- 


FROM THE ASHES: The tape survived severe fire damage to its case. Its 
vital record, on take-up spool (below, right), was gummed with burned 


insulation but readable after cleaning. Only 


damage was to unrecorded 


tape. At left is a complete Waste King recorder with its magazine. 
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lision. The recorder taken from the wreck 
of the DC-8 that crashed in a Brooklyn 
street was badly damaged, but its steel- 
alloy tape was intact. 

Hairlines on that tape, interpreted by 
the CAB, showed that the plane was 
doing more than 500 m.p.h. past the 


\ wy 


point at which it should have been cir- 
cling, that it was then 3,700 feet higher 
than its assigned holding level but losing 
altitude at 3,600 feet per minute. The 
recorder showed that at the instant of 
collision, speed had been cut to 363 m.p.h. 
and altitude to 5,200 feet, and that the 
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How engraved data looks on the Waste King tape 








VERTICAL 
ACCELERATION 








HEADING 
(300° at crash) 








NORTH-SOUTH BINARY 





AIR SPEED (300 knots) 





ALTITUDE (10,000 feet) 





SEA LEVEL { 




















TRIP AND DATE 





8% MIN 
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14-MIN 6-MIN TIME 





TO COLLISION 


TRAGEDY ON TAPE: The actual record found 
at the Brooklyn crash scene is still unreleased, 
but here, full size, is what a section of tape of 
the same kind might look like after an air 
collision. Read the sequence from right to left. 
All events in vertical alignment occur simul- 
taneously. After the usual taxiing turns, the 
plane takes off, changes heading, and climbs 


jet had made a tight turn into its final 
pre-crash heading. 

Recorders are required by FAA regu- 
lations on all aircraft flying above 25,000 
feet. Had there been one aboard an 
Electra that crashed because of wing fail- 
ure, the facts about that mysterious dis- 
aster might have been learned sooner. 
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CLIMB Taxi) WARMUP STARTS 


to 10,000 feet. At a speed of 300 knots, it 
swings onto a final heading of 300 degrees. 
Just 8% minutes later, a short jump in altitude 
and vertical-G traces show that the pilot threw 
the nose up in an attempt to avoid a mid-air 
crash. Speed, altitude, and vertical-acceleration 
traces end in vertical rows of dots as the pilot's 
maneuver fails and the aircraft falls. 





(Electras need not carry recorders be- 
cause they are certified only for altitudes 
below 25,000 feet, although they can 


easily fly higher. ) 

Recorders aren’t welcomed by all pilots 
and airlines. Like those in locomotives, 
buses, and trucks, they incur the enmity 


[Continued on page 203] 








Lockheed recorder embosses aluminum tape 
% , 


( SPOOL 
RDED TAPE 





ENCASED IN STEEL—a double-walled sphere with = styluses. The couplings on the lower half of 
insulation between—the Lockheed flight re- the shell case are for connection of the static, 
corder has kept its tape intact under impacts Pitot, and electrical lines. The tape for the 
of 500 Gs and heat reaching 2,000 degrees F. Lockheed recorder is 2% inches wide and 
The top deck carries the tape and three of the moves at a speed of eight inches per hour. One 
sending devices that position the embossing spool of tape records 125 hours of flight time. 


TAPE STYLUS 


MOUNTING PLATE. 


JAR FOR 
POOL 


DAMPING 
PISTON 


ACCELEROMETER 

WEIGHT 

TORSION. SPRING ALTITUDE ASSEMBLY 
A WEIGHT SENSES the vertical G DRIVE GEAR 

forces affecting the aircraft. Cylin- ACCELEROMETER 
drical weight is fastened to two PRING 
spring leaves. As the airplane 

moves rapidly up or down, the 

weight’s inertia makes it lag be- 

hind. A stylus fastened to it moves TAPE-DRIVING MECHANISM is located under the deck. Torque 
vertically against the tape. A pis- applied to the take-up spool is regulated by a clock escape- 
ton in the cylinder maintains an’ ment. A notched disk on the escapement shaft triggers the 
air cushion that damps out small timing stylus. The tape will continue to run at least 10 
movements of the aircraft. minutes after the plane’s power fails. 


TORSION SPRING 


EMBOSSED TAPE from a Lockheed - 
recorder has timing marks along —— 
an edge. As the styluses do not 
work side by side, but at different 
points along the tape, two events 
occurring at the same instant are 
recorded some inches apart. A 
transparent overlay laid on the 
tape aligns such simultaneous data 
with the timing marks. 
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1. THIS 1S OOKIE, a friendly 2. OVER OOKIE GOES, getting to the other side where there are 
Walrus. She’s getting started many interesting people. There’s a Carpenter in the story, too. He 
on scaling a 342-foot fence. built the fence to keep Ookie away from the people 


The Walrus and the Carpenter 


The adventures of that oddly matched sense story, “Through the Looking 
pair, the Walrus and the Carpenter, were Glass.” Now a new chapter has been 
first noted in rhyme by Lewis Carroll written at the Coney Island Aquarium, a 
nearly 100 years ago in his famous non branch of the New York Zoological So 
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length of 45 feet, 5 inches—made to order 

House-length gutter by Republic Steel and delivered to a 
Gutters can now be obtained in one 250-home development in Cuyahoga 
piece, with no soldering of joints re- Falls, Ohio. Shorter one-piece lengths of 
quired. Above is one of 500—full house 2314 feet were prefabricated for garages. 
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3. SO HE BUILT A NEW FENCE, 4. BUT A TOE HOLD on the first 5. ENTER THE CARPENTER—to 
this one higher—5% feet—in plank is all Ookie needs. So build a higher wall: 74% feet. 
an attempt to thwart Ookie. over the fence she goes again. Now Ookie really seems baffled. 


ciety. The Walrus in our story had a_ man beings should carry in their pockets. 
habit of wandering out of her confines and So the Carpenter was called in to build 
mingling with—sometimes even frighten- a fence around her quarters: three, in 
ing—visitors who didn’t know her friendly fact, the last 714-feet high and faced with 
and inquisitive traits. She was only in plywood so she couldn’t get a toe hold. 


quest of fish, which somehow she felt hu- This one has worked—so far. 


Return of the 
rumble seat 


The folding rumble seat 
in which mom and dad 
pitched woo back in the ’20s 
may <= comeback if 
Frank Hilker, a nostalgic 
auto dealer in Chicago “iF €Um bats a baseball 
Heights, Ill., has his way. A compressed-air machine is used by the New York 
He designed and built Yankees for early-season training of catchers in the art 
this one, installed it in one of snaring high fouls. Here five of the team’s catchers 
of his stock cars. He hopes __ keep their eyes on the ball as the machine, triggered by 
to sell Studebaker on it. Coach Jim Hegan, tosses it high into the air. 
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Hand gripping a fossil human leg bone, a skin diver rises toward surface at Little Salt. 


Did Cavemen Live in Florida 
80 Centuries Before Christ? 


Maybe. It all started when an inquisitive skin diver found caves— 
with human bones—where they weren’t supposed to be 


KULLS, skeletons, and a miraculously preserved section 

Ss of human brain that may be 10,000 years old are the 

By Joan Steen startling new clues to man’s past—not in Egypt or India 
and —but in America. 

William M. The bones and tissue, recovered from the mud bottoms 

Stephens of salt-water springs near Sarasota, Fla., probably belong to 

members of a vanished tribe. The land they roamed then was 

dry and crisscrossed by limestone caves. But with time and a 

rising sea level, the caves were submerged. Today some lie as 
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William Royal holds basket of bones brought up from 50 feet below. 


much as 80 feet under water. Their rediscovery, like many 
archaeological triumphs, came by chance. 

Inquisitive diver. William Royal, a 55-year-old ex-Air 
Force colonel from Venice, Fla., began skin diving a few 
years ago. Late in 1958 he made his first deep dive in Warm 
Mineral Springs, a health spa between Venice and Punta 
Gorda—about halfway down the west coast of Florida. 

At depths of 25 to 80 feet Royal found stalactites hanging 
from ledges. Unusual, he thought. Stalactites have no busi- 


ness being under water. They’re formed when mineral-laden 
water seeps through a cave roof and evaporates, leaving 
deposits of lime. Stalactites need air to grow. 

Dr. H. K. Brooks, a University of Florida geologist, heard 
of Royal’s odd cave and came to investigate. The formations 
were true stalactites, he agreed. It could mean only one 
thing: The spring had once been dry, perhaps during the 
last Ice Age. 


In the meantime, Royal decided to try his luck at another 
deep watering place, Little Salt Spring, a mile and a half 
away. In January, 1959, he hiked across the palmetto thick- Bone and rock tools 
ets, made his dive, and found more stalactites. But this time were found buried 
something else: a human leg bone. Royal decided it was a = 
time to call in experts. On his second trip he brought a crew ae 
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Diver examines bone 
fragments found in 
the sediment at Warm 
Mineral Springs, Fla. 
Besides human bones, 
divers found a range 
of animal bones that 
included raccoons, 
alligators, rodents, 
birds, and deer. In 
addition, pine cones, 
hickory nuts, acorns, 
wood, and charcoal 
have turned up. 


Skin diver Royal 
uses his mouthpiece 
to inflate a plastic 
bag to lift a 

basket of bones to 
the surface. He 

is standing ona 
ledge 50 feet under 
water at Warm 
Mineral Springs. 
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with him that included biologist Dr. Eugenie Clark, director 
of the Cape Haze Marine Laboratory at Placida, Fla., and 
anthropologist Dr. Luanna Pettay. Both are competent skin 
divers. 

Here’s how Bill Stephens, another diver who was along 
(and a co-author of this article), pictured the scene: 

“The setting was quiet and unspoiled—almost primeval. 
Moss-hung cypresses surrounded the placid pool, 100 yards 
in diameter. Along the shore the gnarled heads of alligators 
broke the surface without sound—their cold eyes watching us 
suspiciously. In the center of the pool rolled several tarpon.” 

Alligators, tarpon, and divers got used to each other in the 
next couple of weeks, for the party made many expeditions 
to the spring, each time finding more caves and more bones. 
Seventy feet down and 40 feet back inside one winding 
cavern, Royal found a complete human skeleton pinned be 
neath a boulder. Like most of the bones found, it was left 
undisturbed so that archaeologists could examine it in place 
Relatively few bones—representing about 50 people in all 
were brought up for study. 

By this time it was clear that the spring was no watery 
graveyard for some recent Indian community, nor was it the 
site of a bloody massacre. What Royal had stumbled upon 
were the cave dwellings of some of the earliest settlers of the 
“Southeastern Archaic” era—stretching back 10,000 years. 

But critical proof of age was needed. It turned up at Warm 
Mineral Springs. In April, 1959, the party shifted its opera 
tions there. Heavy rains had washed out access to Little Salt 
Spring, even with the party’s doughty little swamp buggies 
—geared-down Model As with balloon tires. 

Almost immediately Royal began finding human bones. 
Most of these were deep under ledges covered by a foot or 
more of sediment—encouraging evidence that they had not 
fallen from the surface in more recent times. These bones 
were smaller and darker than those uncovered at Little Salt 
Spring. Some were already fossils—the original organic mat 
ter had been replaced by minerals. 

Primitive campsite. Then, in a cave under several feet of 
silt, Royal found a partially burned log wedged under a 





large rock. A human jaw bone was pinned underneath, 
and a finger bone lay beside it. This was exciting news 
Importantly, the sedimentary layers above the charred log 
were undisturbed. Besides, how could it have jammed 
itself under a rock? Surely it must have been burned on 
the spot. In all likelihood they had found the primitive 
campfire of archaic Florida cavemen. What’s more, since 
the log was organic matter, it could be 

dated by Nobel Prize winner Willard 

Libby’s carbon 14 technique that meas 

ures the amount of the radioactive isotope 

still present in once-living matter. (The 

bones are harder to date. In their par 

tially fossilized state they lack sufficient 

organic material. ) 

A sample of the log was sent to the 
Scripps Institution of Oceanography at 
La Jolla, Calif. There, Dr. Carl L. Hubbs 
considered the log’s potential so impor- 
tant that he ran the test himself. In Oc 
tober, 1959, the results were released. 

The sample was 10,000 years old, give 
or take 200 years. This is the oldest 
radiocarbon date ever obtained for the 
Southeastern United States—a major sci 
entific discovery, according to Dr. Hubbs. 

Prior to this, the earliest dating of man 
in Florida was about 6,500 vears ago. 

Mud packs. The cave where the log 
was found lay 35 to 40 feet under water. 

A diver slowly making his way through 
the green water soon entered a black world of three distinct 
layers of sediment, in some places seven feet thick. 

The log was 38 feet down in Layer 3—the bottommost 
shelf of sandy hard-packed silt (further evidence that the 
log had not drifted there by accident). In this same layer 
the skin-diving scientists found bones of turtles, birds, rac 
coons, deer, and men. 
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Most exciting find 
is this human 
skull with brain 
tissue still intact. 
Antibiotics in the 
water may have 
preserved it. 


Royal and Dr 
Eugenie Clark sort 
bones and dip them 
in preservative 
The piece of skull 
held by Dr. Clark 
may be more than 
10,000 years old. 
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Russia’s Big: Rockets 


in 18 Months 


OR many months, top Washington 

officials have been debating whether 

Russia leads us in missile power- 
and by how much. To the public this is a 
curiously misleading debate. For while 
there may be some question about how 
many missiles the Russians have actually 
stockpiled, no one doubts for a moment 
that they are far ahead of us in rocket 
boost. Our largest flyable motor, the 
power plant of the Atlas, produces about 
300,000 pounds of thrust. We know the 
Russians are already using rockets up to 
three times more powerful. 

That’s why they can orbit Venus before 
we shoot the moon. Even assuming that 
everything we’re now building turns out 
for the best, it will take us years to fly 
an American equivalent to their present 
space vehicles. And since we have no rea- 
son to suppose that Soviet scientists are 
all asleep on their launching pads, their 
progress in these next years will still 
leave us dangerously behind. Thus our 
present long-range planning dedicates us 
to perpetual second place. 

Yet with a slightly different program 
we could zoom ahead by millions of 
pounds of thrust. We could do it in three 
years; a crash program would put us in 
the lead in 24 months—or possibly as 
little as 18—and we can use existing solid 
rockets to match their capabilities. 

Most of our big rocket boosters—and 
probably all of Russia’s—get their thrust 
from liquid-fueled engines. In this depart- 
ment they are far ahead of us. Though 
we are constantly getting more thrust out 
of our liquid fuels, surpassing the Rus- 
sians will require technical breakthroughs 
that cannot now be foreseen. 

But it isn’t necessary to wait for them. 
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We already have a tremendous head start 
in the development of solid rocket fuels. 
These are the propellants that have been 
used with outstanding success in the Min- 
uteman, Nike Zeus, and other missiles. 
We already know how to combine solids 
for any blast-off power that might reason- 
ably be needed. We can, in fact, meet 
what appears today to be “unreasonable’”’ 
requirements of two, five, ten, or fifty mil- 
lion pounds of thrust. And we can control 
the chemistry to yield almost any de- 
sired flight characteristics. Problems re- 
main to be solved. But these are in the 
realm of engineering and construction— 
not basic research. 


One way to build bigger rockets 


FIRST STEP in on-site rocket construction is to 
dig a casting pit deep enough for the first- 
stage booster. Here circular sections of the 
case are shown being lowered onto position- 
ing rods; they are then welded into a unit. 








The author of this article, Dr. Harold W. Ritchey, is 
one of America’s best-known pioneers in rocket research. 
Dr. Ritchey is currently president of the American Rocket 
Society, and Director of Rocket Operations of the Thiokol 
Chemical Corporation, which makes liquid-fueled engines 
(for the X-15 manned space plane) and solid-fueled en- 
gines for the Minuteman, Nike Zeus, Pershing, Mace, and 
other missiles. The opinions expressed in this article are 
Dr. Ritchey’s; they do not necessarily represent the views 
of the American Rocket Society or of its other members. 


Solid vs. liquid. To see why we could 
readily leapfrog the Soviets into space, 
you must understand some differences be- 
tween solid- and liquid-fueled rockets. 

Liquid-fueled rockets need tanks for 
storing the propellant fluid, plus pipes, 
valves, and pumps for delivering it to the 
combustion chamber. 

A three-man spaceship would have to 
carry more turbopump horsepower than 
is developed by all the pumps of the 
Grand Coulee Dam. This obviously adds 
up to an enormous amount of machinery 
that has to be made flyable. 

By contrast, a solid-fueled engine sim- 
ply avoids all this dead weight. It is a 


case wrapped around a fuel charge. The 
entire assembly becomes a combustion 
chamber. Solids can deliver far more 
thrust per pound of rocket because the 
pumping problem is avoided. 

There is another important difference. 
Solid-fueled rockets can be scaled up al- 
most without limit, while the enlargement 
of liquid engines is hampered by many 
practical obstacles. For instance: The 
world’s largest machine tools are barely 
able to produce components that would 
be needed for a liquid-fueled engine of, 
say, two million pounds thrust. Tech 
nically, it is much easier to develop 20 
million pounds of solid-fuel thrust. 


faster is by assembling and loading them on their launching pads 


FLUID SLURRY of solid fuel can now be loaded 
into the shell. Both the casting pit and the 
case are “environmentally conditioned” by elec- 
tric heating elements that “cure” and solidify 
propellant, keep it at constant temperature. 





UPPER STAGES could be similarly constructed 
at the launching site, or they could be built 
nearby, then joined, as shown, to the space 
vehicle’s booster. One or more upper stages 
might be powered by liquid or nuclear fuels. 
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I don’t mean to suggest that liquids 
are obsolete by any means, or that they 
won’t play a key role in space explora- 
tion. The burning rate of a solid fuel, a 
vital factor in a rocket’s performance, is 
a built-in part of its chemistry. Liquids, on 
the other hand, can be made to respond 
to throttle control by radio signals or hu- 
man pilots. This makes them much more 
practical in jobs that require speed varia- 
tion or midflight starting and stopping. 

Liquid fuels, in other words, are ideal 
for the upper stages of 
spaceships. But to lift 
these stages we need 
solids on the bottom. 

This is exactly the re- 
verse of our present ve- 
hicles. 

A mere switch to 
solids won’t, of course, 
solve all our problems 
automatically. To put 
us well ahead of the 
Russians we might need 
a space vehicle with a 
weight of five million 
pounds. Getting this off pet pd 
the ground could best : 
be done by something 
over 10 million pounds 
of thrust—about 10 
times what the Russians 
now have, or than we 
are likely to have in the next three years 
if we don’t start new development work 
on solid boosters. 

There is no great difficulty, as I have 
said, about building an engine for the 
first stage of a space vehicle of this size. 
But since it would weigh a bit over 314 
million pounds, it would be too big and 
heavy to be transported by any conven- 
tional means 

How, then, 
launching site? 

The problem boils down to this: We 
must either eliminate all transportation 
and handling of a complete rocket engine 
(or of any major subassembly), or we 
must find ways of moving the enormous 
weights involved. 

Unconventional transport might help. 
For example, an assembly plant might be 
built at the edge of a waterway so the 
booster could be floated to its pad. Or 
we could follow the example of a ship- 
builder who often builds his structures 


ministration, 


diameter, with 


would we get it to its 
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SOLID-PROPELLANT MOTOR, under 
study by Thiokol Chemical Corp. for 
National Aeronautics and Space 
would 
2,400,000 Ib. 


in a dry basin, then floods the basin so 
the ship can be floated away. 

And there’s another solution that will 
be glaringly obvious to any construction 
engineer—or even to a sidewalk super- 
intendent who has ever watched a major 
structure going up. No road builder would 
think of casting concrete paving slabs at 
a factory and then hauling them to the 
job. Instead, he moves his mixing ma- 
chines to the site and casts his concrete 
in the place where it will be used. 

In exactly the same 
way, solid rocket fuels 
could be mixed and 
loaded at the launching 
site or floated to the 
launching site by the 
dry-basin method. If 
necessary, the case and 
other hardware could 
be built nearby and 
floated down; river 
transport would be ideal 
for this since the empty 
case would present a 
problem only of size. 

Needed: new tech- 

Up to now, 
rocket engines have 
,q. been built in the time- 
honored traditions of 
artillery shells and air 
craft motors. To take a 
giant step in space exploration we need 
different techniques borrowed from ship- 
building and construction. Applying them 
to rocketry is a matter of political decision 

but not of technology. Nor should this 
space leap raise any problems of cost: 
Solid fuel provides the cheapest, as well 
as the most practical, power for starting 
man into orbit. Its economy has already 
been well demonstrated by, say, the Min- 
uteman ICBM. Many independent stud- 
ies show that solid-fueled boosters can be 
built for well under dollars per 
pound of rocket. 

But however 


niques. 


be 14 feet in 


thrust. 


two 


important, economy is 
only a pleasant by-product of our most 


advanced rocket engines. A majority of 
Americans would undoubtedly agree that 
we can’t afford to settle for second place. 
Pilot programs have already demon- 
strated that leadership is within our 
grasp. Once we decide to take it, we can 
leapfrog the Russians by a wide margin 
within two or three years. 





“T’d like to see them make...” 


eer ere ee eeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeenee 
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LUNCH-COUNTER STOOLS that could be slid in 
floor slots to adjust distance from the counter. 
Then both fat men and thin men could eat in 
comfort.—Patrick Hall, Fort Smith, Ark. 


PIPE CAPS, in both pointed- and flat-end designs. 
Hammering a flat one would drive pipe under 
a sidewalk to carry cable for outdoor wiring.— 
Steve Hullcranz, Oak Park, Ill. 


UNDERWATER WEED CUTTERS you'd attach to an 
outboard motor with its prop removed. They'd 
work like a rotary lawn mower while you rowed 


the boat.—A. Malinick, Thornwood, N.Y. 


INDENT NOTCHES at either side of automobile 
hubcaps. The pesky job of prying off the caps 
with a tire tool would sure be a lot easier.— 


Edward Podalske, Crystal Lake, Ill. 


SMALL WATER PUMPS for pipes leading to a 
shower or a garden-hose faucet to keep pres- 
sure constant if water is drawn elsewhere in 


the house.—Kurt Alverson, Tonawanda, N.Y. 





Everyone has his own pet idea of a gadget that he would 
like to see in general use. The five ideas illustrat« 


were suggested by Porvran Science readers. 


yours? We will pay $5 for each one published. Please use 
Government postcards only. Write name and address 


clearly. Contributions cannot be acknowledged or returned 











WEAPONS Shoulder 
Cee sone ce 1. Musket 


Springfield Model 1861 
Rifled Musket 


PERCUSSION CAP was a small copper shell with 
a dab of fulminate of mercury in its base. The 
gunner fitted it on a steel cone, drilled to con- 
nect with the gun’s chamber. The hammer ex- 
ploded the fulminate and fire flashed through 
the hole to ignite the powder charge. 


SIMPLER PERCUSSION METHOD was originated by 
Dr. Edward Maynard, a dentist. He put dabs 
of fulminate into a roll of paper tape. Many 
guns used his primer, but by no means all. 


PAPER CARTRIDGE, introduced by Gustavus Adolphus of 
Sweden in the 17th century, was still in use in the Civil 
War. It provided a premeasured powder charge and a 
ball in one package. The soldier bit an end off to get 
at the contents. Slacker draftees sometimes had their 
front teeth pulled to avoid Army service. 
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First in a seri:es of exclusive articles on the weapons that 
wm on——and lost—-the War Between the States a century ago 


“Xo Breechloader 


Text and drawings by Edwin Tunis Author of Weapons: A Pictorial History 


HEN Fort Sumter fell, 

12-14, 1861, the Union 

had some 250,000 
muzzleloading muskets. 
experimented with 
abandoned them. It had, however, re 
cently adopted the Springfield rifled 
musket and had about 10,000 in stock 
But it, too, was a cap-fired muzzleloader 
Its ramrod fitted into a tube under 
the barrel. Cartridges rode in a leather 
box, double-lidded so that access was 
difficult, and slung at the soldier’s right 
side. Caps were in a pouch on his belt. 
When a soldier stood up to bite open a 
paper cartridge and pour its powder into 
his gun barrel, to shove a ball down after 
it with the ramrod, and then to fumble 
in his pouch for a cap to fire the charge 
he almost asked to be shot. A cool and 
efficient man could fire three times a min 
ute at best. But if whistling bullets ex 
cited him at all, he might forget he had 


April 
Army 
smoothbore 
The Army had 
breechloaders and 


AS LOADED 


THE CONVERSIONS: When the ad- 
vantages of breechloading became 
apparent, Samuel W. Marsh sawed 
a chunk off the back end of a 
Springfield barrel and replaced it 
with a hinged breechblock. Lincoln 
tried it, and in October, 1861. 
risked giving General Ripley apo- 
plexy by instructing him to orde: 
25,000 of the conversions. This 
was the war's biggest contract for 
breechloaders, but few were deliv- 
ered because Marsh had troubles. 
and every time a consignment was 
late, Ripley canceled it. Other 
conversions were tried. The Joslyn 
(right) breechblock swung perpen- 
dicular to the bore and a cone 
arrangement sealed the breech. 


AS FIRED 


loaded and ram more charges in on top 
of the first. One way or another this put 
man and gun out of action. Eighteen 
thousand muzzleloaders abandoned at 
Gettysburg held more than one load 

Test-fired by Lincoln. General James 
W. Ripley, the Army Chief of Ordnance, 
thought cheap muskets the right guns for 
civilian soldiers; he was wrong, if only 
because a breechloader couldn’t be dou 
ble-loaded. The Sharps breechloading 
rifle had proved itself in civilian life, but 
Ripley called it a newfangled gimcrack 
Abraham Lincoln tested the Sharps him 
self, as he did many guns, by firing it 
into a woodpile on a back lot. He found it 
good and overruled the general. But 
Ripley still would buy no more than he 
was directly ordered to, so only a few 
thousand Sharps actually reached the 
field, and of those many were bought by 
the states for the militia 

Various experimental repeaters had ap 


The American Minié ball 


GAS PRESSURE from burning powder 
forced the thin-walled base of the bul- 
let into the rifling grooves, which spun 
the slug, providing greater accuracy 
and range. The tight seal also cut by- 
blow—escape of gases around the 
slug. Ball was coated with beeswax 
and tallow. In the original French ver- 
sion, an iron cup expanded the base. 


The Joslyn 
conversion 





WEAPONS #4 Breechlowder 


(©) ae Be = @ = 


mes to Repeater 


The Sharps Gy ST pore © 


Percussion Carbine, - et ™ f "ew S 
Model 1859 y ae NS “SS 


SHARPS .54-CALIBER SINGLE-SHOT RIFLE was the f 
li . . 2 "9 : BREECH 
earliest successful breechloader. A hinged trigger 4 S'S CLOSED 
guard lowered the breechblock for loading and the 
block sliced the end from a paper cartridge as it re- 
turned. From 1862 on, many Sharps were altered 
to take brass cartridges. A man could fire a Sharps 
8 or 10 times a minute, remaining prone, in cover, 
to load. Colonel Hiram Berdan’s Sharpshooters 
first demonstrated this advantage at Mechanics- ‘intents in denial 
ville, Va., in June 1862. Had any considerable ee 
number of Union troops been armed with these Soney eee aera 
rifles, the war might have ended at Gettysburg. 








Gg, 
ee .56-caliber rimfire cartridge 











sd > _ The Spencer 
Za loading mechanism 


OPERATOR FED SEVEN ROUNDS into a 
Spencer through a trap in the butt 
plate to a tubular magazine in the 
stock. A coil spring pressed them for- 
ward and a rolling block, moved by 
the trigger guard, fed them into the 
breech one at atime. As it rolled back 
for the next shell, the block withdrew 
and ejected the casing of the fired 
round. The seven-shot tubes could be 
loaded in one quick motion. Ten-tube 
boxes appeared in the latter half of 
the war, but the feed spring still had to 
be removed and replaced for each 
loading. Still, military men estimated 
that a soldier with a Spencer in cove 
was worth eight men with muskets in 
the open. Possession of a Spencer built 
up a man’s morale, even though he 
might be repeatedly ordered to the 
dangerous forward skirmish line. 





Regulation Spencer Repeating Rifle, 
Model 1860 
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Henry .44-caliber 
rimfire cartridge 


ii 


THE HENRY’S TUBULAR MAGAZINE lay directly 
under the barrel. Pressing forward a lug that 
rode a slot in the underside of the tube com- 
pressed a feed spring and allowed the end of 
the magazine to open. Fifteen cartridges could 
be dropped in and the released spring urged 
them toward the butt. The rearmost shell rested 
on a carrier block within the gun lock. Swing- 
ing the trigger guard forward opened the breech 
and ejected a fired casing; at the same time it 
cocked the gun and raised the carrier to the 
level of the chamber. Returning the guard 
straightened out a toggle linkage to make a 
rather complex breechblock-and-piston shove 
the cartridge off the carrier into the chamber 
and seal the breech. At the end of the back 
swing, the carrier reached bottom again to get 
the next round. The hammer hit the piston, 
which transmitted the blow to the firing pin. 


Loading principle 
of the Henry rifle 





The Henry Repeating Rifle 


peared in the 1850s, some with rotating 
turrets, some with parallel chambers like 
harmonicas. Samuel Colt’s rifle had a 
cylindrical block of chambers like the 
one on his Patent Revolver; it wasn’t so 
good on a rifle. All these guns blew back 
hot gas, backfired, or, worse, chain-fired 
all their charges at once. A good repeater 
had to wait for a practical metal car- 
tridge, containing its own primer, and the 
first good one was the Spencer. 

The President fired a Spencer and 
liked it even better than the Sharps 
Army and Navy experts agreed with him. 
They buried the Spencer in sand and 
soaked it in salt water and it still fired 
its 20 shots a minute. Once more, only 
Lincoln’s executive order made Ripley 
buy 10,000 Spencers, in December, 1861. 
Altogether the Government bought 
94,000, mostly cavalry carbines. 

“That damyankee gun.” The Henry, 
which became the Winchester, wasn’t 


offered until mid-1862. Hence the Gov- 
ernment bought only about 1,700 pieces, 
but purchases by the states brought the 
total in action to about 10,000. The 
Henry’s 15 shots earned it the famous 
Confederate description: “That dam 
yankee gun that can be loaded on 
Sunday and fired all week.” It had weak- 
nesses as a military arm: A dented mag: 
zine tube could cripple it, and its firing 
pin sometimes broke at bad moments. 

On the Southern side, the foot soldiers 
fought mostly with hand-me-down weap 
ons. The Confederate States seized five 
small arsenals in 1861 and impounded 
about 135,000 small arms. When they 
shortly captured the Harpers Ferry Ar 
senal, they moved its machinery south 
and copied Yankee guns. The Rebs 
bought arms in Europe and ran some 
through the Union blockade, and they 
captured guns in various engagements 
But they never had enough. 





How you 


tion, which swings out on a pivot. 


1. HANDCUFFS OPEN automatically when 
you strike the wrist with the lower sec- 


2. THIS PRESSES the toothed lower section up 
through the two parallel bars that form the 
top part of the cuff and act as a slot. 


Handcuffs that defy escape artists 


Put ordinary handcuffs on an experi 
enced criminal and he can get out of 
them with a pry, a screwdriver, a beer 
can opener, or a hairpin. Put these new 
cuffs on a prisoner, double-lock them by 
pressing a cylinder lock in the hinge, and 
he can be freed only at the police station 
where the desk sergeant has the key 

The arresting officer doesn’t need a key. 
He puts the manacies on by slapping a 
pivoted bar on the prisoner’s wrist; it 
swings around and locks shut on a ratchet 


The cuffs are made of high-carbon steel 
that will defy attacks by files, saws, drills 


even blows from a sledge hammer 

The inventor is Harry A. Tompkins, a 
mechanical engineer, of North Bergen, 
N.J. He worked out the design at the re- 
quest of Dr. Sherwin Raymond, a Ridge 
field, N.J., doctor, who got the idea while 
serving as an Army surgeon at Governors 


Island, N.Y., during World War II 


How you take them off 7 


“pp 
A Blowout for litter 


A minor hurricane has been 
harnessed by the Santa Fe 


Railway to clean its cars 
after their Chicago-Los An- 
geles runs. The machine, 
called a Windjammer, con 
sists of two 24-inch exhaust 
fans that can move 32,000 
cubic feet of air a minute. 

A man with an air hose 
passes through each car, dis 
lodging dirt, dust, and ref- 
use, which the fans pull out 
through the door into a wait 
ing bin. The machine is then 
rolled up to the next car and 
the process repeated. 

The method has proved so 


AIR HOSE carried by rail 
worker dislodges refuse, dirt, 
and dust from carpets, ash 
trays, under the seats, and on 
the luggage racks. 
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EXHAUST FANS backed to car 
door draw airborne debris into 
mesh receptacle. Debris drops 
into removable drawer when 
the fans are turned off. 


effective that rugs, previously 
washed four times a year, 
now need the service only 
once in that period. 





3. AROUND IT GOES on its pivot until it comes 
up on the underside and encircles the wrist 
Ratchet teeth catch and hold. 


hinge is pressed down, cuffs can 
be opened only with their key. 


WHEN CYLINDER LOCK in 
cylinder, 


Sportiest sports Jaguar 


Breaking with tradition, the new E- 
type sports Jaguar has a wind-tunnel- 
tested Grand Touring body of monocoque 
design and all-independent torsion-bar 
suspension. The six-cylinder, twin-over- 


4. SHACKLED HANDS are held so close to- 
gether that fingers couldn't reach locks 
even if they were holding the key. 


2. KEY IS FIRST USED to release 
which 
catch on cuffs’ double lock. 


opens 


PS PICTURE NEWS 


- = 


3. WITH CYLINDER RAISED, the 
safety key will open the individual 
cuffs one at a time. 


SOS SSESSSSSHSSSSESESHEESESEESESSESEEEEEH SESE SEEEEESESSHEEESESESEESEEEESESESESESESEEEEEEEHEEE EEE EE EEEES 


head-camshaft engine displaces 3.8 liters 
(230.6 cu. in.) and delivers 265 hp. at 
5,500 r.p.m. Top speed is 150 m.p.h. The 
car is over 1414 feet long and has an 
eight-foot wheelbase. Overall height is 
only four feet. Available in coupe or con- 
vertible form, it costs under $6,000. 


1] 





A compact depth sounder installed in their canoe increases the haul of these two fishermen. 


How a ‘Black Box’ Can 
Help You Find Fish 





TRANSDUCER 


N F FISH 

ay \ ) 

FIRST \ 

ECHO 4 ZERO SIGNAL BOTTOM 


= 2 BOTTOM ECHOES FROM FISH are usually weak 
- - and do not interfere with bottom 
SIGNAL TRANSMITTED by a depth sounder’s transducer can soundings. Large fish or schools of fish 
be likened to a conical beam of light (left). Hitting a hard may show up as intermittent record- 
bottom, echoes are reflected at varying angles (right), ings between zero and bottom flashes, 
showing spaced flashes on the indicator in the boat. as shown in the drawing above. 
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By Hank Wieand Bowman 


Nationally Syndicated Boating Columnist 


HERE is no sure way to catch a 

fish short of using a sieve in a gold- 

fish bowl—and even then you need 
a goldfish in the bowl. 

But in my opinion, the greatest fish- 
catching tool since the invention of the 
barbed hook is one of those portable, 
transistorized depth sounders. Properly 
used, it can give you a huge advantage 
over anglers who fish “blind.” 

Don’t place too literal an interpretation 
on the phrase “‘fish-finders” often used to 
describe these depth indicators. If you 
expect to use a portable depth sounder 
to spot one wily lunker swimming at a 
20-foot depth in a 40-foot pond, you'll 
be disappointed. 

Granted, depth sounders have long 
been used by commercial fishermen to 
locate schools of fish. But a sports angler 
will soon discover that all his portable 
electronic probe can do is tell him the 
depth of the water and the type of bot- 
tom. Both, as I will explain, are highly 
valuable pieces of information. 

You don’t look for fish. Some fisher- 
men claim to be so astute at interpreting 
depth-sounding readings that they can 
spot a single fish and even determine its 
species. They'll have to prove it to me. 
Echoes from fish are fairly weak, since 
the only part of a fish that returns a usa- 
ble echo is its bladder. Fish that have 
large bladders return stronger echoes 
than those with small bladders. No one 
but an ichthyologist is likely to be in- 
formed on the relative size of fish blad- 
ders, so I doubt that even the most 
experienced depth-sounder operator can 
tell a bluefish from a snook, or a lake 
trout from a sturgeon. In fact, even 
equipment manufacturers admit that 
when fish are swimming near the bottom, 
it’s almost impossible to separate a fish 
echo from a bottom echo. But, as I will 
shortly explain, you don’t have to zero 
in on a fish echo in using a depth sounder 
to improve your catch. 

Portable depth sounders work quite 
simply. A device known as a transducer 
is mounted through the bottom of the 
boat, or suspended over its side. It’s a 
crystal that translates electrical current 
to sound energy. The transducer trans- 
mits pulses of sound vertically downward 


Depth distribution of fishin 
typical fresh-water lakes 


BELOW 40 FT 


PREDICTABILITY OF FISH HABITS is what makes 
the electronic depth prober work so well for fish- 
ermen. Certain fish thrive best at certain depths, 
as indicated in the chart above. 
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IN SOUNDING BOTTOMS, fishery biologists 
cruise lakes holding a steady course and a con- 
stant speed. Such surveys would not be eco- 


to the bottom of the waterway where the 
sound iis echoed back. This echo is read 
off on an indicator or recording device 
that interprets time interval as depth. 
Depth measurements typically show on 
the indicator as bands of light. 

Better than a local guide. No elec- 
tronic knowledge is required to operate 
a portable depth sounder. Controls are 
usually limited to an on-off switch and a 
sensitivity knob. Most are calibrated in 


one-foot depth intervals, and record maxi- 


mum depths of 80 to 120 feet. Any of 
these compact depth indicators, ranging 
from $70 in kit form to $100 and up 
fully assembled, can stack the angling 
odds in your favor ten to one. With a 
little knowledge of the habits of fish, you 
can pick the action spots better than 
the best local guide. An electronic probe 
and the right tackle can make yours the 
hottest rod on the lake. 

Charting lake bottoms. I first became 


HEATH’S DEPTH SOUNDER, one of several makes 
on the market, operates on six flashlight bat- 
teries. It sells for about $70 in kit form and 
$108 factory-assembled and ready for use. 
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nomically possible without the aid of portable 
electronic depth probers; the devices enable 
them to cover 500 acres of water in an hour. 


interested in the fishing use of electronic 
probes when I learned that Maine’s De- 
partment of Inland Fisheries and Game 
had charted about 1,000 of that state’s 
2,500 lakes. It plans ultimately to do a 
thorough depth probe of every waterway 
in the state. Charting is part of an over- 
all inventory of one of the state’s most 
valuable assets. The survey has already 
saved thousands of dollars by insuring 
that hatchery-reared fish are planted in 
the proper environment. 

Charts of lakes on which thorough 
soundings have been made have been 
printed in handy size and include data 
on physical characteristics of the lake 
and the fish in it. So popular is the proj- 
ect that fishing enthusiasts have bought 
50,000 of these maps, which sell at five 
cents each. Other states are following the 
pattern, also using electronic depth- 
sounding gear—a necessity for such lake 
surveys. 


‘ Bo 
SELF-CONTAINED MERCURY BATTERY powers 
Raytheon’s portable Angler Fathometer. It will 
also operate on a boat's 12-volt DC system. 
Price is $125, with battery $9.95 extra. 





~ 


«a 
DEPTH READINGS are transferred to lake survey 
maps. Kendall Warner, of Maine’s Department 
of Inland Fisheries, is doing that here. 


The same technique of charting fish 
habitat can be employed by fishermen 
anywhere. The only prerequisites are a 
boat and a portable depth finder, plus 
fishing tackle and a knowledge of lake 
types and fish types. 

Consistent fish habits. Man has estab- 
lished many rules based on study of 
nature, and nature is usually courteous 
enough to follow the rules with a high 
degree of consistency. Finding fish with 
a probe is based on the predictability of 
fish habits. Generally fish can be ex- 


pected to follow the rules discovered by 


anglers, game wardens, and 
over the years. 

Deep, clear lakes appeal to cold-water 
fish. Cold water sustains few plants, and 
the water contains plenty of oxygen at all 
depths all year round. Brook and lake 
trout and salmon are common in such 
lakes. During summer, deep, clear lakes 
often separate into temperature layers as 
the surface water warms. Various species 
of fish infallibly seek out different water 
depths. At about the 35-foot level, for 
example, there is often a rapid drop in 
temperature, and below this level red or 
sockeye salmon and whitefish are found. 
Lake trout and sturgeon usually laze 
around well below this, at depths down 
to 120 feet or more. 

Shallow lakes, 40 feet or less in depth, 
don’t have so wide a variation between 
top and bottom temperatures. The shal- 
low lakes, usually rich in plant life, are 
lower in oxygen content since it is used 
up by decaying plant and animal ma- 
terial. Sunfish, northern pike, bass, crap- 
pie, chain pickerel, and white perch are 

(Continued on page 196] 


biologists 


SCHOODIC LAKE 
Lakeview Pit., T4R9, and Brownville Twps 
Piscataquis Co 
U.S.G.S. Schoodic, Me. 


Fishes 


Salmon 
Brook trout 


Round whitefish 
White sucker 
(squaretail) Minnows 
Lake trout (togue) 
Smallmouth bass 


Cusk 
Stickleback 


Physical Characteristics 


Area - 7168 acres Temperatures 
74° F 


188 feet 150 feet - 46° F 


Surface 
Maximum depth 


Suggested Management 
Schoodic 


characteristics for salmonid fishe 
the deeper Maine lakes, and contair 


Lake is eTior 


dissolved oxygen at 150 feet 


Management should be for salmon, brook trout, 


and togue, the most desirable cold-water species 


present 
Liberalized fishing should be permitted for 


smallmouth bass and other competing 


water species 


Surveyed ~- August, 1950 


(Revised, 1953) 
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POCKET-SIZE SURVEY CHART of Maine's Schoodic 
Lake is reproduced above. General informa- 
tion about lake and fish is given on one side 
(top); depth chart is on reverse side (bottom). 





PS PICTURE NEWS 


INCREASED VISIBILITY is provided by more than 25 square feet of 
window area. Sliding sun roof is available at extra cost. 


OPTIONAL REAR BUCKET SEATS 
can be ordered to replace the 
standard bench seat with fold- 
ing armrest. Passenger and trunk 
space have been increased. 


DISK-TYPE FRONT BRAKES help 
harness the car’s 105-m.p.h. top 
speed. The successful earlier 
drum brakes are still being 
used on rear wheels. 


New Mercedes-Benz coupe 

Passengers sitting in the back of the new Mercedes- 
Benz 22 SE coupe feel, with those extra-cost rear buckets, 
as if they’re in the driver’s seat. The car’s fuel-injected 
six-cylinder engine develops 134 hp. and is mated to a 
four-speed, fully synchronized floor shift. Wheelbase of 
the four-passenger hardtop is 108.2 inches. Overall length 
is 182 inches and unloaded height is 57 inches. Prices 
start at $8,695. 


30,000 times more brightness 


Little larger than an ordinary 100-watt light bulb (held 
by airman), a xenon-gas lamp mounted under the tail of 
a B-47 Stratojet bomber produces brief flashes of 3,000,- 
000 watts on 2,500 volts of electricity. Visible from the 
ground at a distance of 80 miles, it helps technicians at 
Eglin Air Force Base, Fla., in checking out electronic 
tracking cameras on the Gulf test range. 
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Revolving 
restaurant 

The towering grain 
silo of the Henninger 
brewery in Frankfurt, 
West Germany, now has 
a restaurant on its roof 
that seats 160. Guests 
enter by an elevator 
through the center. 

The dining rooms ro- 
tate slowly, providing a 
complete circular view 
once every hour. 








How Dreams 


Eielp 
Keep Us Sane 


With the aid of sleepy volunteers, science 
is uncovering some fascinating facts 
about what goes onin our minds at night 


By Lawrence Galton 


LL of us know we need sleep. But what we haven’t 
known is that, even more than sleep, we need dreams. 
Without them, we’d go nuts. 

Not even scientists suspected that until a few months ago. 
While men of every age have speculated on the mystery 
of dreams, it’s only recently that scientists have stopped 
speculating. With completely new methods for looking into 
what goes on in our minds at night, they have been upsetting 
a great many old misconceptions and superstitions, discov- 
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“Dreaming permits each and every one of us to be 
ering one fascinating fact after another, and building up a 
whole new science of dreams. 

Here’s a look at what they’ve been finding out: 


Research shows that all of us dream every night 


And not just one dream, either. Each of us averages four 
to seven a night. We spend 1!4 hours or more—about 20 
percent of our sleep time—in dreaming. 

That’s clear from years of research. It got started in 1952 
because of an accidental observation. While studying sleep 
cycles in infants, Prof. Nathaniel Kleitman and his asso- 
ciates at the University of Chicago Sleep Laboratory no- 
ticed that the tots’ eyes kept moving under their lids after 
all other body movements had stopped. 

To find out more, the Chicago investigators had adult 
volunteers sleep on cots in the laboratory and stuck tiny 
electrodes on their eye sockets so electric recordings could 
be made of eye movements. Night after night, every sleeper 
showed jerky eye activity. The jerky movements came in 
clusters several times a night. Still puzzled, the investi- 
gators stuck some more electrodes on the sleepers’ scalps 

Investigators stuck so brain waves could be recorded. And they found distinc- 
tiny electrodes on tive brain-wave patterns showing up whenever the jerky 
the sleepers’ eyes eye movements appeared. 
and scalps to record Could the brain and eye activity indicate dreaming? 
eye movements It was only a hunch, but sure enough when sleepers were 
and brain waves. : - : 
awakened immediately after a burst of rapid eye movements, 
they reported they had been dreaming. When they were 
awakened at other times—no dreams. 

Although investigators haven’t been able to monitor the 
sleep of everybody in the country, the evidence that every- 
body dreams every night is strong. For in all sleepers 
studied, consistently recurring dream patterns have been 
found, even in those who said they never dream. 


Why we forget many of our dreams 


We’re ashamed of them—so we suppress them. That’s 
been one theory. It may be true to some extent. But other 
factors have been uncovered. 

Dreams tend to burst apart quickly. Drunks and drugged 
people are notorious for having trouble remembering. And 
dreams involve a low-grade type of mental activity, using 
brain mechanisms much like those used by the drunk and 
drugged. Lab work has shown that if you delay awakening a 
dreamer even just five minutes after the end of the eye 
movements, the chances of dream recall are greatly reduced. 
After another five or ten minutes, there’s very little chance 

Ability to recall a all of recall. 

a dream may depend So ability to recall a dream may depend upon whether 

on whether vou you happen to be dreaming at, or very shortly before, the 

happen to be time you wake up. 

dreaming at the time There’s a “tune-in” factor, too. Says Dr. Joe Kamiya of 

you wake up. the University of Chicago: “I have observed prospective 
subjects who told me they very rarely dreamed, but who 
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quietly and safely insane every night of our lives”’ 


began remembering dreams at home the day following my 
interview with them. So it seems to be a matter of atten- 
tion—whether we are ‘tuned in’ to detect these private 
events.” 

Also, Dr. Donald Goodenough of New York State’s Down- 
state Medical Center has found that some people dream 
so close to the waking stage, as shown by brain-wave record- 
ings, that they think their dreams are only wakeful reveries. 

And here’s a bizarre sidelight: You hear now and then of 
people who claim they never sleep. Actually, some scientists 
believe that such people sleep without knowing it—because 
they dream they’re awake. 


Torture test: going without dreams 


The dream-deprived 
volunteers became 
irritable and upset. 
They had difficulty 


concentrating. 


How dreams help to 


If we dream so much, is there a reason for it? To find out, 
Dr. William Dement and other investigators at New York’s 
Mount Sinai Hospital put eight young men through what 
turned out to be a kind of torture test. 

Night after night, as soon as the eight volunteers started 
to dream, as shown by eye movements, they were awakened. 
They were allowed to go back to sleep immediately after. 

So the dream-deprived sleepers got just as much sleep as 
sleepers in other experiments who were awakened only after 
finishing dreams. But during the day the dream-deprived 
unlike the others—became irritable and upset. They showed 
anxiety, had difficulty in concentrating. One left the study 
in apparent panic after three nights, and two others stopped 
short after four nights. 

Even during the experiment, the sleepers had to be awak- 
ened increasingly on successive nights. They kept starting 
more and more dreams, trying to make up for the inter- 
rupted ones. One man, for example, began 7 dreams the 
first night, 10 the second, 17 the third, then 21, and finally 
24 on the sixth and seventh nights. 

And immediately after the experiment was over, the men 
made up their dream quota by dreaming more than usual 
until they had regained their emotional composure. 

“It is possible,” says Dement, “‘that if the dream suppres- 
sion were carried on long enough, a serious disruption of 
the personality would result.”” Adds Dr. Charles Fisher, a 
psychiatrist who checked on the dream-deprived men: 
“Dreaming permits each and every one of us to be quietly 
and safely insane every night of our lives.” 


guard our sleep 


Aside from allowing us to be insane in bed so we can be 
sane by day, dreams also protect our sleep. Sigmund Freud 
had that idea many years ago, and recent research shows 
he was right. 

Experimenters have rung bells, flashed lights, even 
splashed sleepers with water and found that often these 
disturbances are incorporated into dreams. The sound of an 
electric bell, for instance, becomes the ringing of a telephone 
or doorbell in a dream. When such a stimulus is woven into 
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Dreams take time to 


lt takes you just 
about as long to 

tell a dream as it 
does to dream it. 


a dream, the sleeper goes right on sleeping undisturbed 

Moreover, investigators have found that dreams have an- 
other protective action. “The dreamer can make all his 
wishes come true,” says Dr. Kleitman. “Money, power, 
women, revenge, success—whatever he wants is his.” Dreams, 
it seems, are often so enjoyable that we try to hang onto 
them and, in the process, often go right on sleeping despite 
noises and other disturbances that would otherwise wake us 


happen 


It used to be thought that a dream was over in a flash, 
that somehow, in the dream world, time was compressed and 
everything happened instantaneously. Not so. 

Dreams run anywhere from nine minutes to an hour. And 
the course of time often appears to be about the same as in 
real life. Investigators have found, for example, that a 
dreamer takes as long to relate his dream as he spent in 
actually dreaming it. At the University of Chicago, when 
one man dreamed that he went to the hospital where he 
worked, performed a chore, and then came back to the Sleep 
Laboratory, an investigator personally went through the 
motions of going to the hospital, doing the chore, then com- 
ing back. The time required corresponded to the length of 
the dream as shown by the dreamer’s eye movements. 


Dreams come in regular cycles 


We start a new 
dream every 90 
minutes or so—each 
longer than the one 
before. 


We don’t dream immediately upon going to sleep. First, 
for about 90 minutes, we drop into a deep dreamless sleep. 
Then we come up into a lighter stage of sleep and, with it, 
have a dream that averages about nine minutes in length. 
After that we go back into deep sleep again. 

Successive dreams are increasingly lengthy. In an average 
night containing four dreams, the second runs about 19 
minutes, the third about 24 minutes, and the fourth about 
28 minutes. And the dreams come at fairly regular intervals 

about every 90 minutes. 

What’s behind this spacing mechanism is unknown. But 
some scientists believe it’s related to the cycle of rest and 
activity observed in infants. Infants generally sleep deeply 
for about an hour, then stir, either to awaken fully or to 
return to deep sleep again for an hour, after which the 
process is repeated. This cycle may increase with age, pro 
ducing the 90-minute dreaming cycles seen in adults. 


Can you tell when and what someone else 
—your wife for example—is dreaming? 
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You can tell when by looking carefully at her eyes. If the 
eyeballs are moving beneath the lids, she’s having a dream. 

Don’t be misled by body movements. Actually, before a 
dream starts, there is great activity—movements of the arms 
or legs, or turning over in bed. But contrary to what most 
people think, once a dream gets under way, body movements 
stop, except for very minor ones such as finger twitching. At 


[Continued on page 206) 





. upended by crane... 


PS PICTURE NEWS 


. . . become storage bins. 


Storage bins made of railroad tank cars 


When old wooden sand and gravel bins 
became a safety hazard, a building-mate- 


rials firm in Hayward, Calif., replaced 
them with railroad tank cars. The cars, 
unfit for further rail service, were bought 





Muscle for howitzer 

This air-droppable engine unit, de- 
signed to replace the six-by-six Army 
truck for towing a 155-mm. howitzer, is 
being tested at Fort Bragg, N. C. It slides 
over the closed trails of the weapon, mak- 
ing it self-propelled. The system can 
pivot on its own center, move into and 
out of gun emplacements, provide power 
for elevating and traversing the muzzle, 
ram a projectile into the breech, and 
furnish light and heat for the crew 


for $600 each, steam cleaned, and their 
domes replaced with welded plates. They 
were upended by crane and set perma- 
nently in a steel frame. Each holds about 
35 tons of bulk material. 


Patriotic parking 

This huge British Union 
Jack was made by 804 Mini 
Minors parked on a lot near 
Oxford covering almost an 
acre. The cars—204 red, 160 
white, and 440 blue—were 
ferried from the factory by 
50 drivers and parked by 
10 others. The operation 
took them two full days, 
from dawn to dusk 











READY FOR ACTION, a 
gunner, driver, and 
tank commander sit in 
each compartment on 
the mobile platform. 
Platoon commander in 
center compartment di- 
rects operations of the 
group and_ controls 
movements of the plat- 
form three feet above 
the terrain board. Ag- 
gressor personnel are at 
other end of building. 
An enemy tank is seen 
in the foreground be- 
hind a house, waiting 
to ambush the friendly 
tanks. An observation 
deck overlooks the bat- 
tlefield on four sides. 


Miniature Battlefield 
Helps Train Tankmen 


CONTROL BOX at left moves the tank in any 
direction, Control box at center turns the turret 
through 360 degrees, raises and lowers the gun 
barrel, and fires the gun. The tanks move at the 
same speed, in scale ratio, as real M48AQ2s 
and have same hill-climbing ability. Turns are 
made by locking one or the other of the tracks. 


PUSHBUTTON war is currently rag- 
f\ ing right in our own country. The 
combatants are two five-tank platoons, 
both remote-controlled. 

The futuristic battles are being fought 
daily on a miniature battlefield 76 feet 
long and 28 feet wide, located in a wood- 
en barracks at Fort Knox. The terrain 
board, complete with hills, rivers, trees, 
grass, roads, bridges, and buildings—all 
built to a scale of 1:25—simulates battle 
conditions for Armor School students. 

At one end of the building is a mobile 
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$600 PLAYTOY: Removal of top reveals com- 
plex innards. Comparable parts shown outside 
are, left to right: driving mechanism, battery, 
radio receiver, and photoelectric amplifier 
(which disables tank when hit). Lifetime bat- 
teries must be recharged after every two hours 
of operation. Cost includes the controls. 


platform that rides on rubber tires, pow- 
ered by a 34-hp. motor. On the platform, 
15 students huddle over radio controls 
that operate the “friendly” platoon 
M48A2 tank models. At the other end of 
the building a fixed bench seats 15 in- 
structors who control the enemy tanks. 
Curtains at either end can be drawn to 
screen tank dispositions before a battle. 
Each of the battery-powered tanks 
operates on a separate frequency between 
24 and 29 megacycles. At the push of a 
toggle, a high-intensity light beam flashes 








ae 
DEFENSIVE STRATEGY of the enemy can be con- 
cealed by drawing two full-width curtains. Here 
the trainees are advancing their tanks toward 
an enemy-held bridge. Whenever the friendly 
platoon loses three or more tanks, the engage- 
ment is broken off and a new battle is begun. 
An analysis by the instructor of both platoons’ 
strategy follows completion of each exercise. 
Landscape can be shifted completely in about 
15 minutes to set up a variety of problems. 


MUSHROOM CLOUD 
rises as three trainees 
maneuver a tank into 
a nuclear-explosion 
area. Implanted 
charges of magnesium 
and flash powder form 
characteristic cloud. 
Specially bored air 
rifles fire tiny, harm- 
less explosive pellets 
to simulate artillery 
fire. Concealed fire- 
crackers, the battle- 
field’s “land mines,” 
are remote-triggered 
by instructors. 


from a tank’s guns to simulate firing. In- 
stalled on each tank, below its support 
rollers, are photoelectric cells. When a 
light beam from another tank strikes a 
cell, the tank becomes inoperable and a 
red light at the rear signals the hit. A 
manual reset switch must be closed to 
make the tank operable again for the 
next battle. 

Total cost for development and con- 
struction of the miniature battlefield was 
under $24,000, far cheaper than full- 
scale maneuvers with armor units. 
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Space-vehicle tracker 

This unusual antenna has been in- 
stalled at NASA’s Wallops Island sta- 
tion in Virginia to receive messages 
sent back from deep-space probes. 
General Bronze Corp. designed it as a 
cheaper replacement for much larger 
dish antennas, but its reception is 
limited to certain frequency bands. 


Flipped flyer 

Nosing over during an emergency 
landing near New Delhi, India, this 
light plane came to rest flat on its 
back. Miraculously, the plane was 
practically undamaged and its pas 
sengers walked away without a scratch 





bg 


By adapting the old heliograph, a 
new signaling system would serve 
future explorers beyond the earth 


Spacemen 
May Talk 
on Beams. 
Coy ae > Fd 0G 


Flashing messages through space SPACE 
STATION 
RELAY STATIONS 
tee “ FOR MESSAGES 
SPACE 4 he; 
STATION 
MOON \ 


ry - / i SOCOM SYSTEM would link spaceships and bases as in 


diagram. Transmitter, in large view, blinks out a 
message. Shown by itself for clarity, it would 
SPACESH/P 


actually be mounted on a spaceship or space station. 


RELAY STATIONS 
FOR MESSAGES SPACESHIP 


By Wesley S. Griswold cent successful trial in California’s Mo- 
jave Desert of a long-range system of 
ILL lights twinkle across space’ signaling with sunbeams and mirrors. 
to carry messages between the Under development for the Air Force, it 
outposts of tomorrow’s inter- is called Socom, for solar orbital com- 
planetary explorers? munications. 
That is the prospect raised by the re- Socom amounts to an _ ultra-sophisti- 
cated, Space Age adaptation of the 
HOW TRANSMITTER WORKS: Dia- heliograph. This old-time signaling de- 
gram shows path of ray of sunlight vice consisted of a pair of adjustable 
Fd Se a oP Menem we Fagen mirrors, to reflect a beam of sunlight 
is projected in a message-carry- toward any point, and a key-operated 
ing beam by second reflector. shutter that interrupted the beam to 
REFLECTOR form dots and dashes of the Morse code. 
pa Applied first by the British army in India 
and later by our own in the southwest 
U. S., it was reliable only in the few 
relatively cloudless regions of the earth. 
O MODULATOR In contrast, Socom is to operate in 
MIRRORS — (LIGHT VALVE) space, where the sun always shines. It 
can be designed to carry spoken messages 


MIRRORS 
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as well as telegraphic ones 
rates such electronic refinements as auto- 
matic sun-tracking and beam-aiming. 


It incorpo 


Maximum range of a single space 
heliograph would be 10,000,000 miles or 
more, according to its designer, Electro- 
Optical Systems, Inc., of Pasadena. 

Socom’s transmitter has three principal 
parts. A dish-shaped reflector collects 
the sun’s rays and, with the help of a 
small auxiliary mirror, concentrates them 
in a narrow beam. An electrical light 
valve called a modulator, replacing the 
old-style shutter, impresses a message on 
the beam. Then a second reflector pro- 
jects the beam toward a distant receiver. 
Small, angled mirrors form optical “‘uni- 
versal joints” so that the two larger re- 
flectors can be aimed in any direction. 

The design of the modulator varies, ac- 


[Continued on page 200] 


IN TRIAL, transmitter 
on 30-foot tower, above, 
flashed messages eight 
miles across desert to 
receiver, right. Light 
filters simulated  dis- 
tance up to 10,000,000 
miles. Reflectors of test 
rig had one-foot di- 
ameter; for maximum 
range, full-scale ones 
would be larger. 











NUTS AND BOLTS secure 135 sheets of quarter-inch plywood 
at the corners to produce the shingled effect shown above. 
The 39-foot-wide dome was built, along with a smaller, 

25-foot-wide version, for the San Francisco Arts Festival. 


Look What 
They’re Doing: 
with Plywood 


Here two plywood box beams are 


WING-SHAPED plywood roof in 
Estes Park, Colo., lodge at left 
is supported at its two lower 
corners heavy concrete but- 
tresses. The walls don’t bear 
any of the roof weight. 





CLEAR-SPAN 4-H BUILDING (below) at the arch structure, roof, and walls made of plywood. 
Southwest W;: Washington fairgrounds has | a rigid It’s the first of its kind in the country. 











cantilevered across a river to form an interesting footbridge at Reed College, Portland, Ore. 


AMINATED wood—or plywood, as 
we generally call it—is as old as the 
tombs of the Pharaohs and modern 

as tomorrow’s architecture. 

Though small samples of laminated 
wood thousands of years old have been 
discovered, only in recent years has ply- 


FOLDED-PLATE PLYWOOD ROOFING over build- 
ings and walkways of high school in Springfield, 


wood come into its own in the building 
trades. Its main advantages: strength and 
lightness. Also, it can be laminated in 
jigs to almost any desired shape, making 
possible the unusual or even bizarre archi 
tectural effects shown here. 

Adding to its popularity are newly 


Ore., is supported by pipe columns, beams, and 
partitions. Roof spans are up to 34 feet. 
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TEN PLYWOOD HYPERBOLIC PARABOLOIDS, or 
double-curved sheets, over a parasol-type rib 
structure form this pagoda-like pavilion beside 
a pharmaceutical company’s swimming pool. 


UNUSUAL GARDEN STRUCTURE was made possi- 
ble by vaulted plywood panels. Frame is of four- 
inch steel H columns on eight-foot centers. 


developed beauty treatments. A striated, 
or combed, surface is manufactured for 
indoor paneling. Shot-blasting produces 
an unusual finish. Or the wood can be 
V-grooved to specifications. Once difficult 
to paint, plywood is now available with 
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STRESSED-SKIN PANELS cover wide areas with- 
out extra supports. This carport roof is made of 
4-by-20-foot plywood panels nailed and glued 
over and under 2-by-6-inch frame members. 


CURVED RIBS made of six layers of quarter-inch 
plywood form the frame for a four-vault roof on 
a new private home in Houston, Tex. 


a resin overlay that takes paint beauti- 
fully. With these and other improved 
prefinishing methods, plywood, once re- 
garded as an ugly-duckling building mate- 
rial, can add good looks to its impressive 
list of advantages.—Bert Goldrath. 


What is this? 


Can you identify the objects 
pictured at left? Check your 
answer below. 
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New Ideas from the Inwventors 
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TV Sharpens Umpire’s Eye. There’d be 


fewer squawks around a ball park if um- 
pires used this recently patented monitor 
to help call balls and strikes. A camera at 


Retractable Lights Cut Mist. Fog lamps 
light the road best if mounted low and 
forward on a car. To protect them from 
damage while parking or in traffic, one 
inventor would hinge them to drop down 
and out when needed, pull back into 
underslung housings when not in use. 


left or right would check the ball’s height; 
another, aimed downward, would show 
if it crossed the plate. An ump could 
adjust guides to match a batter’s height 


Brush Guard Prevents Smear. A one 
way brush like this might make it easier 
to paint trim without smearing glass, 
wallpaper, or an adjacent wall. Clipped 
to your brush, the guard could be pulled 
back to permit free strokes or pushed 
down to mask the bristles on one side. 
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Inventors’ Ideas 


bo he - 


Hook ‘“‘Lassoes’’ Mooring Post. This 
long-handled hook would let you tie up 
a boat from a distance, then pull into a 
dock quickly, easily, and safely. You’d 
fit the line into the hook’s flange and 
channel, drop it over the post, then twist 
the hook to disengage the line. 


Muffler Quiets Jackhammer. Pavement- 
repair work may jangle your nerves less 
if this inventor has his way. He’d enclose 
jackhammers in an inner jacket of sound- 
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Board Speeds Burger Making. There’d 
be less work—and guesswork—in your 
barbecue preparations if you used a rail- 
guided rolling pin to spread hamburger 
meat to a uniform thickness. Knife edges 
in a let-down board of this chef’s friend 
would cut the loaf into six equal patties. 


absorbing material, and an outer one of 
heavy canvas. The two-part sheath might 
muffle the tool’s ear-assaulting air bursts 
and the clatter of its moving parts. 





Visor Adjusts for Side Glare. Conven- 
tional sun visors can counter blinding 
rays coming directly from front or side, 
but are helpless when the angle of the 
sun is in between. This flexible visor, 
sliding on a bent rail, could be adjusted 
to block glare from any direction. 


Rod Attachment Signals Bite. Ever wish 
you could lay your fishing rod down 
without missing a bite? You could, with 
a clip-on signal box containing flashlight 
batteries, bulb, buzzer, and a magnetic 
switch. You’d loop the line over a hook 
that acted as a switch trigger, so even a 
slight tug on the line would let you know 
that you’d hooked a fish. 


Angled Brush Sweeps Gutters. By : 


justing this long-handled brush so it 
reached down into a house gutter, you 
could sweep out spout-clogging leaves 
almost as fast as you could walk. Work- 
ing from the ground, you’d skip both the 
hazards of ladder climbing and the nui- 
sance of moving a ladder every few feet. 
The following patent 

TY umpire— 

Fog lights— 


Brash guard— 
Hoo 


Rod signal— 

Gutter brush 
Copies of 7 

Comm 

each. 
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Fifth Wheel Runs 


Perpetual motion? Almost. This HEN the driver of the new bus 
‘ shown here and on the cover hits 
flywheel stores braking energy, the brakes, the engine revs up. 
releases it for acceleration That may startle the passengers, but it 
saves fuel. For this far-out machine runs 
By David Scott partly on brake power. 

It’s a weird and wonderful Rube Gold- 
berg, combining a big flywheel (200 
pounds, 15,000 r.p.m.), half a dozen 
planetary gearsets, and a diesel engine. 
The flywheel is a checking account for 
energy. When you want to accelerate 
the bus, you cash some flywheel energy 
to help speed up the bus wheels—the fly- 
wheel helps drive the wheels. When you 
want to stop the bus, you make the bus 
wheels drive the flywheel. This slows 
down the bus wheels and speeds up the 
flywheel, depositing energy in the bank 
for the next acceleration expenditure. 
You need the diesel because the system 
doesn’t quite achieve perpetual motion, 

although it comes close. 
The flywheel is so delicately balanced 
—whirls so easily—that you can park 


the bus overnight and still have spin 
left to start the diesel with it next morn- 
ing. (After lengthy lay-ups for repairs, 


GYREACTA POWER SYSTEM has two-foot, mirror- 


psmeady bg “it spins horizontally in vac: 
tight casing bene Se Saeroke 


Cutaway at right 
gearing. 





Bus...Stops It, Too 


the diesel would have to be cranked 
with an electric motor.) 
No crackpot scheme, the Gyreacta 
project is financed by the British Gov- 
ernment. Three experimental flywheel 
power trains have been built and one 
is now test-driving a bare chassis 
around a parking yard. Another— 
camouflaged as a standard vehicle of 
the Midland Red fleet—will soon be 
carrying passengers on a regular run 
through Birmingham, England. 
The advantage: money. The idea of 
storing braking energy—instead of 
wasting it as heat—and then using it 
to drive the vehicle was thought up by 
balding, 52-year-old British inventor 
Robert Clerk. The big advantage is 
money. Clerk figures his system could 
cut London Transport’s huge fuel bill 
by 30 percent. Not only that, but by 
taking part of the load off both engine 
and brakes, it permits the use of a STANDARD BOUSE-DECKER of Mid- 
smaller engine and lighter brakes. By jand Red fleet will hide the Gyreacta 
improving pickup, it speeds stop-and- transmission under floor for pas- 
go running. senger-service trials on the streets 
The Gvreacta makes sense only in Birmingham, England. Flywheel 


: —" It’s id furnishes most of power needed for 
stop-and-go operation. t’s ideal for acceleration, cuts out for constant- 


CONTINUED speed running, which diesel handles. 


ACCELERATION-BRAKING CLUTCH CLUTCH RELEASE PLANETARY GEARSET PLANETARY GEARSET  SECOND-SPEED 
FOR BRAKING FOR ACCELERATION GEARSET 





city buses, which pull up every few 
blocks. It might also pay off for delivery 
trucks making frequent stops and starts, 
such as milk trucks. 

Using flywheels to provide power is 
an old idea. They drive 
small toy cars. A naval 
torpedo that was standard 
here and abroad in the 
late 1800s hit 24 knots 
on flywheel power. Air- 
plane-engine starters and 
an airplane-launching cat- 
apult were based on them. 
Swiss buses built by Oerli- 
kon [PS, Mar. ’51] run 
entirely on flywheels. 

In all these older ma- 
chines, however, the fly- 
wheels only relayed driv- 
ing power that first had 
to be fed in from some 
outside source. Oerlikon’s 
Gyrobus, for example, 
plugs into an electric out- 
let at every stop so that 
an electric motor can spin 
up the flywheel. None re- 
used energy wasted by the vehicle itself, 
the way Clerk’s Gyreacta does. 
The 


developments: 


Planetary coupling. 
uses diesel and flywheel as two separate 
engines, coupling them together through 
a very ingenious planetary—really two 
gear trains that share some parts (see 


Gyreacta 


drawings). Power always enters this 
planetary set through the sun gears (from 
diesel) and ring gears (from flywheel or 
drive shaft). Power always leaves through 
the planet carriers (to drive shaft or fly- 
wheel). 

For acceleration, the flywheel-driven 
ring gear adds its torque to that of the 
diesel-driven sun. The combined torque 
speeds up the planet carrier, which turns 
the drive shaft. This takes energy out of 
the flywheel, slowing it down. A loss 
of 1,000 r.p.m. during a 15-second accel- 
eration is the equivalent of 120 hp. 
That’s more than the diesel can put out. 

For braking, a clutch switches the 
drive shaft to the ring gear, which again 
speeds up the planet carrier. But that 
is now connected to the flywheel. So 
the flywheel speeds up. It gains about 
1,000 revs every time the bus is braked 
from 30 to 10 m.p.h. By absorbing ener- 
gy from the bus wheels, the flywheel re- 
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GYREACTA CREATOR is 
Clerk, British pro who has been 
inventing since he built his own 
biplane at 16. Among his recent 


make gears by cold-rolling. 


tards their motion just as brake shoes do. 

Oddly, the flywheel works better as 
a brake if at the same time the diesel 
is revved (the brake pedal is linked to 
the throttle). Revving the diesel speeds 
up the sun gear and there- 
fore the planets—in effect 
changing the gear ratio 
between ring gear (drive 
shaft) and planet carrier 
(flywheel). The changed 
gear ratio makes the fly- 
wheel absorb energy from 
the wheels at a faster rate. 

This power-assisted in- 
ertia braking slows the 
bus down to 10 m.p.h. At 
that speed the planetary 
shifts to neutral and the 
wheel brakes take over. 
(One reason: Passengers 
might be unhinged if the 
bus stopped dead on a 
rising engine note.) 

The Gyreacta planetary 
coupling acts as a switch 
to send energy one way 
or the other. It does not 
multiply torque. For that there is a sep- 
arate four-speed gearbox (also planetary ) 
operated by electromagnetic clutches. 
This torque converter goes between the 
flywheel and the Gyreacta coupler. It cuts 
out completely for constant-speed run- 
ning. Then the diesel locks up in direct 
drive to the wheels, and the flywheel just 
spins without doing any work. 

Drawing from the diesel. Since the 
Gyreacta is not quite a perpetual-motion 
machine, the bus sometimes withdraws 
more energy for acceleration from its fly- 
wheel bank than it deposits during brak- 
ing. The diesel has to make up the over- 
draft. A red light on the dashboard warns 
when flywheel revs drop below 12,000. 
At the next stop, the driver pushes a 
button to lock in the accelerating gear 
train. It winds up the flywheel 100 r.p.m. 
every second, and cuts out automatically 
when maximum r.p.m. is reached. 

Running a flywheel at such speeds 
poses tricky problems. The rim of the 
two-foot-diameter disk is moving faster 
than 1,000 m.p.h.—faster than sound. To 
keep wind resistance down, it has to spin 
in a vacuum. 

So there’s a small gear-type pump 
fastened directly to the flywheel. It ex- 
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machine to 





Trick planetaries make flywheel speed up or slow down wheels 


CLUTCH PLANET RING GEAR DRIVE SHAFT DIFFERENTIAL 
CARRIER Tr 


DIESEL ENGINE 


. ACCELERATION TRAIN 


—— os sun gear, while 
é , ywheel drives ring gear in 
DRIVES ATRAIN ‘ ; 4 same direction. So power from 
SUN GEAR both goes to planets to turn 
4 planet carrier connected to 
drive shaft. Flywheel acts as 
second engine, adding its 

torque to the diesel’s. 


PLANET RING GEAR 
CARRIER 


OUTER SHAFT 
DRIVES B-TRAIN 


_ = | ie BRAKING TRAIN 


DEPRESSING BRAKE PEDAL 
shifts drive shaft to ring gear, 
flywheel to planet carrier. This 
reverses direction of power 
flow (without changing rota- 
tion of engine or flywheel). 
Flywheel takes energy from 
wheels, slowing them. 


A-TRAIN RING GEAR ’ ++ alle 
AND B-TRAIN PLANET y 

CARRIER ARE CONNECTED 

TOGETHER AND 

ROTATE TOGETHER 


OUTER SHAFT 
(B TRAIN) 


ma sessey §=— COMBINED TRAINS 


ONLY SUN GEARS are in- 

- , dependent. A-train planet car- 

BRAKING TRAIN a . > ~ rier serves as B-train ring gear, 
esl. ‘ B-train planet carrier as A- 

train ring gear. Drawings, 

greatly simplified to show 

principle, omit several sub- 

sidiary clutches and gearsets. 





Where it stands today: Gyreacta hausts air and also scavenges oil that 
starts practical testing collects in the bottom of the housing 
Yet it can’t hold a very good vacuum, 
despite near-perfect sealing. The reason: 
Air comes in with the oil, not as bubbles 
but absorbed in the fluid, making up eight 
percent of its volume. Improvement of 
the pump and its exhaust channels, to 
cut air friction losses, is one of the main 
problems facing inventor Clerk. 

Are there other snags? Clerk laughs 

off fears that the flywheel’s gyroscopic 
effect might make the bus yaw off course 
if the wheels left the road on a bump 
The flywheel isn’t big enough, he says, 
to cause more than a slight pitch or roll. 
As for the flywheel bursting or breaking 
loose in a crash—the bus and transmis 
sion housing would have to disintegrate 
. Se before that could happen. 
e 4 i, J Clerk should know, for he has racked 
up successes in a variety of fields that 
range from chocolate-making machinery 
to sliding windows for trains and a sys- 
tem for cold-rolling gears. 

The real test that the Gyreacta faces 
is practicality. If current trials work out 
as Clerk hopes, the world will have a 
new form of city transportation—unusu- 
ally smooth and remarkably economical. 
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SIMPLIFIED CONTROLS in cab of first vehicle to 
use the system are tried out by inventor Clerk. 





GYREACTA fits amidships in experimental rig— 
the bare chassis of a British-built Dodge truck. 


4 haste 


Me 


FLYWHEEL hangs underneath transmission, inside NEXT STEP: A REAL BUS. No. 168 above is typi- 
vacuum case being tightened by a mechanic. cal of vehicles that may use the Gyreacta unit. 
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LABORATORY EVAPORATOR is the large tube 
second from right. It is glass instead of metal so 
observations can be made. Smaller tubes on 
either side are for comparison readings. 


PS PICTURE NEWS 


HOW IT WORKS is shown by diagram above. 
Sea water enters through hollow axis of rota- 
ting wiper blades, is rubbed in a thin film on 
inside wall of the tube, and vaporized there. 


“Windshield wipers” purify salt water 


A new system to convert sea water to 
fresh water uses wiper blades to spread 
a thin film on the inner wall of a copper 
tube inside a steam jacket. There fresh 
water is vaporized and rises to an outlet 
at top. The concentrated brine flows out 


Word-shooting gun 
Messages spoken into this “ray 
gun”’ are converted electronically 
into infrared radiation and trans- 
mitted by narrow beam to a sim- 
ilar instrument as far as three 
miles away. The receiving gun 
reconverts them to sound. The 
talk can’t be intercepted or 
jammed by eavesdroppers. 
Minneapolis-Honeywell devel- 
oped the MAXSECOM ( Maxi- 
mum Security Communications 
for military, police, civil-defense, 
and industrial uses requiring 
secrecy. Similar smaller units 
have a range of 500 yards [PS, 
Jan.|; larger systems can send 
over a distance of 20 miles. 


at bottom. GE, which developed the 
system for the Navy and Interior Depart- 
ment, calls it the most economical dis- 
tillation process yet devised, says _ it 
converts 40 percent of the input and 
takes up little space. 
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Engine-over-cab locomotive 

The diesel-electric power plant of this 90-ton 
locomotive rides on top of the engineer’s cab in- 
stead of over the trucks. The engine was built by 
General Electric to push loaded coal cars at a 
steel-company coke plant in East Chicago, Il. 
The unorthodox arrangement gives the operator 
perfect visibility and speeds uncoupling of cars. 
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How a Coffee 


NY cellar mechanic could cobble up 

a gadget to spurt hot water through 
instant coffee powder. Early coin 
machines did just that. Today, to satisfy 
the taste for real brew, coffee machines 
have grown nearly as complicated as cars. 
Some still make java from powdered 
coffee or liquid concentrate. One new 
vendor of this kind features downdraft 
mixing that’s supposed to waft coffee 
aroma to the customer. Instant-type ma- 
chines are less complex than the fresh- 


from a tape with the ground bean sealed 
into pockets. A gadget pierces one pocket, 
shoots hot water through it. Other ven- 
dors brew batches from small cans of 
ground bean, make a reserve of fresh 
coffee and keep it hot. 

The newest machines give the buyer 
his choice of coffee black, with cream, 
with or without sugar, or with double 
sugar. Many sell hot tea, chocolate, or 
soup in addition to coffee. 

The batch-brew machine shown here 


brew kind, which make coffee from the 

ground bean as you might at home. 
Some brew a cup at a time, either 

from bulk coffee suitably metered, or 


refrigerates the cream (some vendors 
use powdered), keeps sugar from clump- 
ing with a blower that scavenges steam 
and vapor, and rinses the last vestige of 


COFFEE RESERVOIR sits 
on pivoted hotplate. As 
supply drops below 16 
cups, spring lifts plate 
to trip switch, starting 
motor. This drives 
punches into a can. 


RESERVOIR , 








MICROSWITCH 








PUNCHES seat their 
gaskets watertight 
against can top. A 
timer then opens a 
solenoid valve. 
Water from glass- 
lined heater flows at 
190 degrees into a 
punch and out of its 
perforations into the 
coffee. Fresh brew 
flows into the other 
punch, through a fil- 
ter into reservoir. 
Amount and speed 
of hot-water flow are 
adjustable to brew 12 to 20 cups from a 
'4-pound can and to vary strength. As valve 
shuts, punches withdraw. Used can drops 
into bin. If hot water or coffee runs out, or 
the overflow can fills up, the machine signals 
“sold out” and shuts itself off. 
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SWITCH 























cream and sugar out so that the next 
fellow who wants it black and bitter will 
get it that way. It knows when to brew 
a fresh batch, dumps remaining coffee 
when the customers have left for the day, 
starts a new brew for the morning trade, 
and shuts itself off if sold out and on 
weekends—including the four-day holiday 
kind. 

It’s done with timers, rotary and snap 
switches, small motors, cams, and solenoid 
valves. Small wonder the machines cost 
money. The instant type start at about 
$500. Fresh-brew vendors may weigh 800 
pounds and cost $1,500. The one shown 
is made by The Vendo Company. 


SELECTOR 
PANEL 


HOT-WATER 


VALVE MIXING BOWL 


COIN MECHANISM evaluates dropped cash, re- 
jects damaged coins and slugs. If accepted, 
coin is credited by a switch that closes selector 
circuits. Holding button for desired coffee 
(cream and double sugar, for example) turns 
a solenoid-operated rotary switch to line up 
circuits for needed ingredients. A motor turns 
cup rack, dropping cup. Then cams on the rack 
shaft trip switches for intervals determined by 
the shapes and settings of the cams. 





PINCH VALVE SELECTOR UNIT 


COFFEE FLOWS as a switch opens solenoid valve. 
Another solenoid unpinches cream spout, while 
sugar motor starts metering one measure. In- 
gredients swirl into mixing bowl and blend. 
One cam on cup-rack shaft restarts the sugar 
motor after it would normally shut off, metering 
a second portion. As cup rack completes a full 
turn, all cam switches return to normal. For a 
chocolate drink, hot water and powder are 
poured into the mixing bowl instead. 
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NEW OUTBOARD is 
made in Italy for a U. S. 
firm. The 30-hp. motor 
comes with electric and 
manual starter, and steering 
connector arms. There’s 
space for carrying extra 
spark plugs, drive pins, and 
cotter pins. $595. Bundy 
Marine, Mountainside, N.J. 
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Baby-Size 
Spray 
Outfit 


This little compressor 

eight inches long, eight 
high, and five wide—is a 
true diaphragm type like its 
bigger brothers. It delivers 
one to two cubic feet of 
compressed air a minute at 
10 to 20 pounds. Nozzle 
is adjustable. Replaceable 
neoprene-nylon diaphragm 
is good for 1,000 hours. 

You can use kit to spray 
paint, oil, insecticides; in- 
flate toys and air mattresses; 
or as a vaporizer. 

Sprayit compressor, gun, 
and hose sell for $34.95. 
Thomas Industries, 207 E. 
Broadway, Louisville, Ky. 


AEROSOL FILLING KIT enables you to make up 


spray cans for paints, lacquers, detergents, cosmetics, 


insecticides, and other household and personal items 
either from commercial products or your own formulas. 
The kit shown above includes a pressure gauge, spray 
containers, valves, dip tubes, plastic collars, metal screw- 
on caps, a book of instructions, and enough propellants 
and chemicals to make over 1,000 useful aerosol cans. 
It sells for $37.50. Other sizes are from $10 to $700. 
Pressure Pak, Inc., Box 2587, West Palm Beach, Fla. 





TURRET SPRINKLER waters 5- 


by-50 and 10-by-50-foot lawn strips, 20- 
by-40 rectangles, and 30-by-30 squares. 
You rotate the head until properly per- 
forated ball nozzle clicks into place over 
an outlet on the underside. Slides make 
the sprinkler easy to move. Price, $3.95. 





AIR PUMP plugs into dashboard ciga- 
rette lighters of 12-volt cars so you can 
inflate air mattresses, rubber boats, back- 
yard pools, beach balls, and the like. 
Lectro-Flate comes with an adaptor out- 
let that fits various types of valves. 
$10.45. Seven Hills Distributing Corp., 


Melnor Industries, Moonachie, N. J. 








BOAT BAILER fits in 
the transom drain hole and 
automatically drains water 
from the bottom as you 
move the boat forward. A 
flap valve closes to keep out 
seepage when you stop. For 
7%- and 1-inch holes, $3.50. 
L. Guta & Co., 21 Harrison 
Pl., Clifton, N. J. 


y Jawes 


RADIO ALARM has 
seven-jewel watch on case. 
Set the dial to your favor- 
ite station and alarm hand 
to desired time, then wake 
up to music. Transistor ra- 
dio also turns off automati- 


cally in an hour. $49.95. 
Matsushita Electric Corp., 
41 E. 42 St., NYC. 


121 King St., San Francisco. 


LEAKPROOF OILER 
is a small plastic container 
with a five-inch flexible tube 
to get into tight spots 
Lubeall has a needle valve 
that closes when you push 
the tube down, opens when 
you pull it up. $1.25. Pha- 
dean Engineering, 1 John 
son St., Worcester, Mass. 
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Swimming Pool You Build Yourself 


This is a poor-man’s version of a build- 
it-yourself swimming pool that was intro- 
duced a year ago [PS, June ’60]. It 
comes in a kit containing rotproofed wood 
side walls, a one-piece vinyl liner for 
walls and bottom, filter system, and pool 


HIGH-LOW WALL SWITCH 
turns on your room lights to bright or 
dim. It’s a_ three-position, single-pole 
switch with full brightness in the high 
position, 30-percent brightness in the low, 
and off at center. It is said to save 40 
percent on your bill when operated at 
low and to make bulbs last 20 times 
longer. $4.98. General Electric, 95 Hatha- 
way St., Providence, R. I. 


108 POPULAR SCIENCE MAY 1961 


i 


_ 
_ 
Rs 
—= . 


~ P 
- 

ae 
_ = . 


a 


e . x « 


- 


ladder. It’s 12 by 24 feet in area; the 
earlier, more expensive one is larger: 16 
by 32 feet. With continuous 31,-foot 
depth, $795; sloping 314- to 5-foot depth, 
$895. You dig your own hole. Cascade 
Pools Corp., Edison, N. J. 


TORQUE ADAPTOR converts your 
power drill to an impact wrench for driv- 
ing screws and tightening nuts and bolts. 
It has an adjustable slip clutch to pre- 
vent stripping threads when proper torque 
is reached; a ¥,-inch shank that fits the 
chuck of all home-workshop drills; and 


straight-, Phillips-, and socket-screw 
heads. Price, $8.95. Tools Co., 935 
Goodale, Columbus, Ohio. 





MUFFLER SEALER 


WIRE STRIPPER that clips on the 
barrel of Ungar soldering tips, cuts rub- 
ber and plastic insulation, and speeds a 
soldering job by not forcing you to 
change tools. It is available with V- 


shaped, notched, or round cutting edge. 
Each, 75 cents. Ungar Electric Tools, 
4101 Redwood Ave., Los Angeles. 


a leakproof compound 


PORTABLE PUMP 


WHAT'S 
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FENDER COVER is a 26-by-40-inch 
piece of nonslipping sponge rubber 
backed by vinyl. It keeps tools and parts 
from denting or scratching the finish 
when you work on your car. Oil and 
grease can be wiped off, dirt washed out. 
Protect-O-Mat sells for $4.50. H. B. Egan 
Mfg. Co., Box 1406, Muskogee, Okla. 


TIRE GAUGE is built 


that adheres to metal, hard- 
ens without heat or pres- 
sure, and resists heat and 
rust when dry. With it you 
can refit loose joints and re 
pair punctures or rusted 
spots. Tube, 98 cents. Dev- 
con Corp., Danvers, Mass 


runs on two wet cells and 
plugs into house current for 
recharging. You can use it 
in a boat, cellar, or trailer, 
or even as a camp shower. 
Dexter pump, with bat- 
teries, is priced at $69.50. 
Russell Harrington Co., 
Southbridge, Mass. 


into the end of this plastic 
key case. It’s calibrated 
for pressures from 16 to 40 
pounds. Plastic case holds 
door key and two car keys. 
Clips keep them out of the 
way when not in use. $1. 
Danvern Distributors, Box 
153, Willoughby, Ohio. 
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PATH OF RADIO SIGNALS 


New way to launch a missile 


Earth-radio system for Minuteman would transmit 
firing signal from launch-control center to missile 
silo between antennas buried a few feet below 
ground, as shown. From antenna above, radio 
waves travel upward through earth, along surface, 
and then downward to antenna at right. System 
is said to be virtually invulnerable to attack, jam- 
ming, or sabotage—and far less expensive than 


the underground-cable network it replaces. 


How ‘Earth Radio’ 
Would Launch ICBMs 


By S. David Pursglove 


F THE command to fire must ever be 
flashed to Minuteman missiles at our 
newest bases, it will be transmitted 

by signals pulsing through the earth. The 
solid-fueled ICBMs’ launch-control sys- 
tem will employ a method of communi- 
cation unheard of, until now, by the 
general public—underground radio. 

This will be its first practical installa- 
tion. Its principle, long known to sci- 
entists, was crudely applied in World 
War I and has been experimented with by 
radio amateurs. But it is only within the 
last three years that new researches have 
perfected the radical technique. 

As applied for military use, “earth ra- 
dio” works this way: Signals from an un- 
derground transmitter are emitted by a 
gridlike antenna buried a few feet be- 
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neath the ground. They travel upward to 
the surface, and proceed along it—both 
in the uppermost few feet of earth and 
in the air just above. Then, descending 
again, the signals are picked up by a 
second buried antenna like the first. 

Scene of an installation will be a mis- 
sile base of the latest “hardened” type, 
designed to withstand a surprise hydro 
gen attack and still launch its missiles. 
Out of sight below ground, the ready-to 
go Minuteman ICBMs are poised in 
crewless, bombproof concrete silos, scat 
tered widely about the countryside. The 
firing command would come by way of 
manned launch-control centers, ““LCCs’”’ 
for short, likewise underground. If any 
LCC had been knocked out by a bull’s- 
eye hit, another one would be able to 
take over and launch its missiles. 

Linking LCCs and missile silos, there- 
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@ LAUNCH-CONTROL CENTER 
@ MISSILE SILO 


LAYOUT OF MINUTEMAN BASE-is illustrated by first one 
Troe Cleve oli Cees (ie OG Mri Gimeniiic) Macrame ait (c 
fire group of 10 missiles around it — and, in emergency, 
could launch others, too. Earth radio, at later bases, will re 

place underground-cable communication system used here 


A novel method of subterranean signaling has evolved from 
a makeshift expedient of World War I. Now it’s a practical and 
invulnerable launch-control system for our newest missiles 


fore, calls for an elaborate remote-control and highly invulnerable to sabotage.” 
communication network, equally proof While details are largely secret, this 
against full-scale attack or sabotage. Our much more is revealed about the system: 
first 150-silo Minuteman base near Great It will provide “a continuous report on 
Falls, Mont., which was planned before _ the status of each missile’ and of its silo 
the unconventional radio technique was’ And it will use “spread-spectrum” trans 
perfected, will use an intricate system of mission, meaning that its radio waves will 
underground signal cables. Earth radio have a wide range of frequencies. This 
will take the place of most of the cable guards against deliberate interference; a 
network at other Minuteman bases soon prohibitive amount of power would be 
to come. required to jam the whole range 

It’s cheaper. Big advantage of the The story behind earth radio goes back 
novel radio system is that it eliminates to World War I, when the German ad 
cable costing $20,000 to $25,000 a mile. vance on Paris cut off a French army 
That means a saving of about $300,000 unit from its main force. The unit’s sig 
per missile, the Air Force estimates. nalmen, the tale goes, thrust two bayonets 

“We are convinced that the system is_ into the ground a few feet apart. They 
practical,” says Lt. Gen. B. A. Schriever, attached a buzzer, to serve as an oscilla 
commander of the Air Research and De- tor, and had a crude wireless-telegraph 
velopment Command. “It will be a vir- transmitter. Meanwhile the main body 
tually jamproof communication network, of French troops—following instructions 


CONTINUED il 





A deep-down version of earth radio, for civilian uses, 
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from a runner who had gotten through— 
set up a similar receiver, using head- 
phones instead of a buzzer. The “earth 
wireless” worked—and the code messages 
led to the rescue of the trapped men. 
The hams tried it, too. In later years, 
amateur radio experimenters have tink- 
ered with the scheme. Instead of connect- 
ing his sending-receiving outfit to antenna 
and ground, a ham would make one con- 
nection to a grounded water pipe—and 
the other to a metal rod sunk in the 
earth some distance away. Then he could 
exchange signals with another amateur, 
living nearby, who had done the same. 
The trouble was, such experiments 
showed, that earth radio had a much 
shorter range than conventional radio— 
and took more power to span equal dis- 
tance. So it remained just a scientific 
curiosity, until the coming of the missile 
age finally brought a use for it. 
Development of Minuteman’s shallow 
or surface-hugging system of earth radio 
began in mid-1958. Under an ARDC con- 
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SIGNAL TRAVELS 
through deep layer of 
rock, in Lithocom 
earth-radio system. Ad- 
jacent layers form 
boundaries of a natural 
waveguide, extending 
range of radio waves. 


ON WAY TO WORK, 
the radio experimenters 
ride through tunnel of 
potash mine near Carls- 
bad, N. M. Starting a 
7-a.m.-to-ll-p.m. day, 
they quipped, “Back to 
the salt mine.” 


tract, experimenters of Space Electronics 
Corp., Glendale, Calif., conducted sub- 
surface trials under water and in a mine. 
Eventually they reported obtaining a 
strong signal more than 1,000 miles from 
a transmitter of 250-kilowatt power out- 
put. 

Special antennas for the system were 
tested by the Boeing Airplane Company 
in earth-radio trials of its own, and trans- 
mitting and receiving equipment was de- 
veloped by Sylvania Electric Products. 
The National Bureau of Standards also 
lent a helping hand. 

Early last December, the Air Research 
and Development Command—considering 
the adoption of the earth-radio launch- 
control system for Minuteman—began a 
full-scale trial to confirm its practicality 
and reliability. In February of this year, 
the ARDC announced that it intended 
to use the system. 

Radio through rocks. Meanwhile an- 
other kind of earth radio, called Litho- 
com, has been independently developed 
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TEST CENTER for deep 
transmitting trials occu- 
pies end of abandoned 
gallery in potash mine. 
Long earth-radio anten- 
na, at left, runs along 
its roof and floor. Tele- 
type is in background. 


CHICKEN WIRE and 
heating pipes make up 
this underground-radio 
antenna—one of a 
number of experimental 
ones tried out by Deco 
engineers to transmit 
signals through earth. 


by an Eastern firm. In contrast with the 
Air Force’s “shallow” system, this is a 
“deep” one—its waves travel through sub- 
terranean rock without ever approaching 
the surface. Civilian applications, prin- 
cipally, are foreseen for it. 

Lithocom was born in mid-1959, when 
recent geophysical studies suggested that 
deep-down radio was feasible. Although 
radio waves peter out comparatively 
quickly in deep rock, engineers of the De- 
velopmental Engineering Corp., Washing- 
ton, D. C., theorized that their range 
could be greatly extended by taking ad- 
vantage of favorable rock formations. 

In the earth’s upper crust, for example, 
a dry layer of sedimentary rock bounded 
by moist conducting ones should form a 
natural “waveguide” or conduit for sub- 
terranean radio waves. And so should a 
readily available “laboratory model’’—a 
natural underground bed of salt, with an 
overburden of more-conductive rock. 

Ready for actual trials by February, 
1960, Deco engineers invaded two mines 


near Carlsbad, N. M., that had offered 
to cooperate. They set up their trans- 
mitter in an abandoned portion of the 
Potash Company of America workings, 
where the ore had become too thin to 


[Continued on page 201) 


SUCCESS rewards experimenters as _ radio-tele- 
type message travels record 44-mile distance 
through earth, at 1,000-foot depth, from ma- 
chine in photo to similar one in another mine. 
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Electronic icemaker 

This tiny device brings closer 
a no-moving-parts refrigerator. 
It uses a tenth the current of 
other thermoelectric devices. 
These pump heat from one side 
of a crystal assembly to the other 
when electricity passes through, 
working as either coolers or 
heaters. 

New materials enable Hughes 
Aircraft’s crystals to freeze a 
drop of water, using two flash- 
light batteries—two amps cools it 
to —100 degrees. It melts again 
at the flick of a switch. 


OSS 


. - rotor sails it through the air. 


Whirly-boat takes to air 


Towed by speedboat at 20 m.p.h., the contrap- 
tion above will actually fly. It has outrigger floats 
for stability in the water and a rotor on top of 
a short mast to provide it with wings. John Hof- 
steter, young British aircraft designer, spent four 
years building his Gyroboat, tested it success- 
fully on the Thames near London. 


Overhanging missile trailer 
More than 64 feet long, this trailer still con- Not for the birds 


forms to state highway regulations: A cutout at The thatched roof of the his- 
front lets several feet overhang the tractor. toric cottage of Anne Hathaway, 

The vehicle, 10 feet wide and 131 high, weighs William Shakespeare’s wife, is 
36,000 pounds empty. A combination transporter covered with a Dacron netting. 
and erector for the Air Force’s Minuteman inter- It forestalls the birds at Strat- 
continental ballistic missile, it was developed ford-on-Avon. They had been fly- 
under Boeing direction by GM Truck and Coach _ ing off with the straw each spring 
Division, Cessna Aircraft, and Bendix. to build their nests. 
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Patch repair is shown by Bodo Fischer, foreman, U.S. Royal Tire Center, Ossining, N.Y. 


The Truth About 
Patching: 


Tubeless Tires 


There are many dangerous ways 
to repair nail holes and 
breaks—but only one safe way 


By Robert Gorman 


NE myth that’s sweeping the coun- 
try is that you can’t properly fix a 


tubeless tire. Your best bet, many 
repairmen will tell you, is to install an 
inner tube in your tubeless casing. 


Nine times out of ten this is expensive 
—and dangerous—advice. If a tubeless tire 
can’t be put back in service as a tubeless, 
according to tire-company experts, it’s 
usually not safe as a tire. 

Surveys show that at least 90 percent 
of all flats result from small punctures or 
breaks that can be repaired safely. When 
you use a tube either to backstop or to 
take the place of a repair, you make a tire 
less safe and shorten its life. 

In nearly 10 years of use, tubeless tires 
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MODERN SERVICE STATIONS have automatic 
demounters that break the air seal without 
damaging the rim or bead. These machines ap- 
ply even pressure at top and bottom ef tire. 


have proved much better air holders than 
tube-and-tire combinations. They demand 
less attention and less frequent air check- 
ing. Flats are less frequent, and are more 
likely to be gradual because the tire’s 
inner liner, backed by fabric and rubber, 
tends to hold a nail or other puncturing 
object. Thus the air escapes in a slow 
trickle. 

Also, tubeless tires are lighter in the 
tread area. That means they ride and 
steer easier, run cooler, and are less sub- 
ject to blowouts. This is an impressive 
list of advantages. But you erase all of 
them when you install a tube. 

What happens if you use a tube? If 
you use a tube in place of a repair, you 
have a less effective air holder than be- 
fore. And the next puncturing object will 
cause a quick instead of a slow flat. 


NAIL HOLE IS REAMED carefully from the out- 
side with a power-driven rat-tail file. This 
operation roughens the hole, enlarges it slightly, 
and cleans out rust, dirt, and bits of rubber. 








ROLLER IRON lifts the bead over the wheel 

rim. Unlike a pry bar, iron has two rollers 
at the tip, at right angles to each other. It 
rolls, rather than pries, the tire’s bead free. 


Though the air loss may be slowed a 
little by the undamaged part of the liner, 
you can’t count on this very much, or for 
very long. Left unrepaired, a small punc- 
ture enlarges itself by flexing, and col- 
lects dirt and moisture that eventually 
rots the cord. 

The second common way of misusing 
tubes eliminates some of these dangers 
but creates new ones to take their place. 
Many drivers think they can bolster a 
repaired tubeless tire by adding a tube. 
But tubes and tubeless tires were not 
meant to go together. Regular tube-type 
tires are vented—not air-sealed—around 
the tire bead and wheel rim. When you 
put a tube in a sound tubeless tire, you 
create one air pocket inside another. As 
you drive, trapped air heats up and ex- 
pands. Since it can’t escape, it exerts 


THREADING TOOL, similar to blunt awl or 

pick, forces a strip of uncured gum rubber 
into the hole. Driving heat will vulcanize the 
gum to form a dirt- and water-proof filler. 











SPREADER exposes the inside of the tire for 

easy inspection. The entire casing should be 
checked carefully for nails and breaks before it 
is remounted on the wheel rim. 


pressure on weak spots in the tube or on 
cracks in the liner. Pocketed air greatly 
increases the danger of tread separation 
or blowout at high speeds. And the extra 
weight of a tube makes the tire run hotter 
and stiffer. 

Hiding poor workmanship. At its best, 
then, putting a tube in a tubeless is like 
sweeping dirt under a rug. It is favored 
by some untidy repairmen because they 
can charge more for a quicker and easier 
job. A tube also helps conceal new dam- 
age they may inflict on your tire through 
poor workmanship or out-of-date equip- 
ment. 

Why then, you may ask, has it been 
common practice for retreaders to buff off 
the word “tubeless” and sell their recaps 
with tubes? What can be wrong with add- 
ing a tube if it’s done by reputable re- 


VULCANIZING CEMENT is applied over buffed 

area and patch is pressed on. Edges are 
firmly bonded to the tire with the help of a 
manually operated roller like this one. 








WITH NAIL HOLE AS THE CENTER, an area 

slightly larger than the patch to be used is 
chalk-marked on the inside of the casing and 
power-buffed to remove the liner coating. 


tread shops—including those owned by 
major tire companies? 

There’s a simple answer. A retreader 
doesn’t just add a tube; he converts the 
tire by venting it around the sidewall to 
eliminate pressure build-up. A properly 
converted casing is as good as—though no 
better than—a standard tube-type tire. 

Retreaders have converted many tires 
because the casings on which they oper 
ate are at least a couple of years old. The 
linings in many older tires tend to dry 
out, crack, or blister, though this is less 
true of tires made in the last few years 

There are other reasons for confusion 
When tubeless tires were first introduced, 
manufacturers were uneasily aware that 
new techniques and equipment were 
needed for proper service. But these just 
weren’t available, and service couldn't 


HEAT AND PRESSURE are applied to the patch 

by a clamped-on electrode (transformer box 
is not shown). Cold-setting patches are popu- 
lar, but probably less satisfactory. 


J 
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RUST AND DIRT are wire-brushed from the 

rim. If necessary, dents in the rim are ham- 
mered out. It’s also a good idea to check the 
valve; often it needs to be replaced. 


ait. So while tubes were never rec- 
ommended for the repair of tubeless 
tires, neither were they outspokenly con- 
demned. Tubes help cover up faulty re- 
pair work, and in the early days of 
tubeless tires a staggering number of re- 
pairs needed cover-up. 

The bang-and-pry days. Hammers and 


tire irons were then the standard equip- 
ment for removing a tire from its wheel. 
They carried over into the tubeless era 
not because they were satisfactory, but 


because nothing better was at hand. 
Tire manufacturers had to settle for serv- 
ice manuals showing the least-bad ways 
of getting a tire on and off. Since the 
bang-and-pry technique often damaged 
the tire bead and wheel rim, tubes were 
frequently needed to complete a repair. 

In the same era, rubber companies 
came up with another compromise. To 
avoid the necessity of removing a tire, 
many of them put out plug-type repair 
kits. Outside-in plugs could (and still 
can) be inserted without demounting a 
tire. Plugs have not been very satisfac- 
tory, however, either in repairing a break 
or in preventing its spread. So while the 
same companies still sell plug kits, they 
have recently agreed to downgrade the 
kits in their literature. Plugs are now 
officially listed by the industry for tem- 
porary service only. 

This “harder” line is possible because 
automatic demounting machines are now 
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1 BEAD 1S LUBRICATED before remounting to 
ease it over the rim and to help make a 


smooth, airtight seal. The demounting proce- 
dure is reversed during the tire reassembly. 


in general use in up-to-date tire-service 
stations. Industry experts can therefore 
be more outspoken about letting a repair- 
man attack your tire with a hammer and 
irons. Their advice is: Don’t. And don’t 
try to repair it yourself. Tubeless-tire re- 
pair calls for the right equipment, and 
for a man who knows how to use it. 

How should the repair be made? The 
list of approved methods has shrunk 
down to one: the vulcanized filler and 
patch applied from the inside. (See photo 
sequence.) This method applies only to 
punctures or breaks under a quarter-inch. 
Fortunately this covers the great major- 
ity of tire injuries. 

Small holes grow. But it doesn’t give 
you much leeway to play around with 
unrepaired breaks, or to use a tube as a 
means of postponing a repair. Left un- 
fixed, a small hole can grow into a major 
break. Once it exceeds a quarter-inch, 
your tire is on the way out. 

It’s not that major injuries can’t be re- 
paired safely, but rather that you won’t 
be happy with the result. The weight of 
the patch will throw your tire permanent- 
ly out of balance and cause a noticeable 
thump if it’s used on any late-model car. 
You could have it retreaded as a snow 
tire (which will make the thump less 
noticeable), or keep it as a limited-serv- 
ice spare. But either way you'll have to 
add lost tire life to the cost of “fixing” 
a flat with a tube. 





PARACHUTE 


CONNECTIONS 4 
TO ELECTRONIC 
NSTRUMENTS 


ACCELEROMETER 


GIMBALS GYRO MOTOR 


———— cyro 


ANTENNA LEAD 


NOSE CONE 


EXPLODED VIEW shows parts of device 
that record wind force and direction. 


Bombing the winds 


Air Force and Navy hurricane hunters, 
flying next month and until the end of the 
season in November, may drop “bombs” 
like this into the hearts of tropical storms 
moving up from the Caribbean. 

Called a wind sonde, the device will 
radio wind direction and force at all al- 
titudes. Its 13-inch-diameter “warhead” 


Jointed Army truck 

This six-wheeled amphibious 
military vehicle will do al- 
most anything but climb trees. 
The Gama-Goat, designed by 
Rodger L. Gamaunt of Fawn- 
skin, Calif., and built by 
Chance-Vought Aircraft, can 
negotiate rough ground, 
ditches, snow, sand, swamps; 
and swim rivers. Its 80-hp. air- 
cooled engine will speed it up 
to 50 m.p.h., do 1,000 miles on 
a tankful of gas. 

The rear body is detachable 
and can be interchanged for 
transporting troops, cargo, am- 
munition, a missile, a flame 
thrower, or an ambulance. 


PS PICTURE NEWS 


ELECTRONIC GEAR housed inside wind sonde is checked 
out by technicians to assure perfect performance. 


packs a gyroscope that keeps the 27-inch 
body upright during its fall to the sea. 
Force and direction of wind against its 
fins are registered by electronic instru 
ments and transmitted by radio to the 
plane above. There the information is 
recorded, put through a computer, and 
radioed to weather stations in the storm’s 
path. Wind sondes are made by Allied 
Research Associates, Inc., of Boston. 





THRILLING ANSWER TO A SKIN 


Homemade 
Diving Scooter 


It dives, climbs, and banks like an 
airplane, runs on a battery, and was 
built of junk parts and ingenuity 


SIDE TANKS, added for buoyancy, also 
carry a reserve supply of compressed 
air. Runners, on which the scooter 
rests on land, were salvaged from an 
old tank-type vacuum cleaner. 


SURGE OF FOAM churned up by spin- 
ning prop at surface gives hint of 
scooter’s power. Joe Pulaski, its build- 
er, hangs on behind scooter, keeping 
his head well above the propwash. 
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DIVER’S DREAM: 


Mechanics 


and Handicraft 
Se On OR, 


Roams the Deep 


By Herbert R. Pfister 


PS PHOTOS BY W. W. MORRIS 


skin diver could need until I saw 

an underwater scooter on _ tele- 
vision. I made up my mind then that I'd 
own one by this summer. But, boy, what 
prices!” 

That’s how Joe Pulaski Jr. of Fords, 
N.J., explains how a truck air-brake tank, 
two surplus oxygen tanks, and a motor 
that once lowered a convertible top came 
to be assembled into the good-looking 
underwater scooter shown here. 

“T’d been diving for years and never 
knew what I was missing,” Joe told me. 
“Now, besides being able to range twice 
as far underwater, there’s a new freedom 
in swooping up or down at will, or skim- 
ming along the bottom without effort.” 
He grinned. “I don’t know how you hitch 
a wagon to a star, but I’m sure that 


“| THOUGHT I had all the gear a 


OVED SIDEWAYS, 


M 
LEVER ROCKS ON SQUARE 
END OF ELEVATOR SHAFT - 


SWINGING LEVER FROM SIDE TO SIDE 


CONTINUED 
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RUBBER-LIPPED HATCH can be removed in an in- 
stant by unsnapping six luggage fasteners. 
Note how the battery fits inside the main tank 
with just a fraction of an inch to spare. 


hitching onto my scooter has it beat.” 

Almost everything that went into the 
scooter was junk—the kind anyone can 
find in junk yards, surplus stores, or 
basement corners. Pulaski even built in 
an old sealed-beam headlight. The lower 
filament was burned out, but the high 
beam was still good. 

To get inside the main tank, he hack- 
sawed a rectangular opening in its side. 
This isn’t as tough a job as it seems, as 
truck air tanks are fairly thin-walled. A 
lip of 4%” aluminum was riveted around 
the edges of the piece cut out so that it 
overlapped the opening by about 14” on 
all sides. Rubber, cemented to the under- 
side of the lip, made the hatch cover 
watertight when pulled down by six small 
luggage clips bolted to the lip and the 
tank. 

The motor and solenoid switch fit 
easily into the tank. To seal off leaks at 
the shaft, a packing gland was brazed 
over the air fitting at 
the end of the tank. 
The gland is kept 
just tight enough to 
seal the shaft without 
causing it to bind. 

A two-blade, 614”- 
diameter propeller, 
bought used from an 
outboard-motor deal- 
er, seems to drive the 
scooter at top speed 
without loading the 
motor. 

An opening, slight- 
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DIVER BELOW! Scooter is allowed to float 
to surface a half-minute before diver comes 


up. Skin-diver flag, held on 
suction cup, warns boats to stay clear. 


FOUR CELLS, like the one being held, were 
taken from a new dry-charge battery and packed 
into plastic case built to fit tank. Rubber bulb 
catches any fluid that might overflow. 


ly smaller than the diameter of the head- 
light, was cut in the round end of the 
tank. Four clips press the light firmly 
against a rubber gasket inside the open- 
ing. To protect the glass, a headlight rim 
was brazed to the outside of the opening. 

A headlight dimmer switch was in- 
stalled under a rubber dome. Such domes 
are sold in surplus stores or by outboard- 
motor dealers. Pressing the rubber actu- 
ates the switch below. 

The battery. Fitting a husky battery 
inside the tank presented a problem that 
was easily solved. Pulaski bought a 12- 
volt dry-charge battery, took it apart, and 
reassembled four of the six cells to make 
an eight-volt power pack that really spins 
the six-volt motor. A plastic case, with 
bottom rounded to fit the tank, was built 
around the cells and cemented together 
with plastic cement. To prevent spilling 
the electrolyte when maneuvering the 
scooter, he connected flexible plastic tub- 
ing—the type used in 
home aquariums—to 
the cell caps and ran 
them to a_ rubber 
bulb from a battery 
hydrometer. Any 
fluid forced out of 
the cells collects in 
the rubber _ bulb. 
Wood cradle blocks 
cemented to the in- 
side of the tank keep 
the battery from 
shifting. 

The two side tanks 


scooter by 





SHAFT EXTENSION on motor is arbor normally 
used to mount grinding wheel or buffer on a 
shop motor. Outboard-motor prop is fastened 
to extension with shear pin and cotter pin. 


are strapped to the main tank. They can 
be moved to the front or rear as needed 
to adjust the trim of the scooter. Their 
main purpose is to provide buoyancy for 
the heavy main tank, but 300 pounds of 
air is pumped into them for reserve 
breathing in case anything should go 
wrong with the diving lung. A truck-tire 
valve was installed in the side of the 
main tank so that the tank can be pres- 
surized with a short air hose from one of 
the outrigger tanks when diving in deeper 
water. 

The controls. All home-built, the con- 
trols are supported by a strap-iron frame, 
which also serves as a propeller guard. 
The rudder and elevator are operated 
with the right hand by a single lever. 

RUBBER DOME 
AUTO DIMMER SWITCH 


HEADLIGHT RIM 
BRAZED TO TANK 


ROUND 
RUBBER 
GASKET 


SEALED- 
BEAM 
HEADLIGHT 


CLIPS 
PRESS LIGHT 
AGAINST GASKET 


FOUR AT FOUR POINTS 


BRASS BLOCKS 
BRAZED TO TANK 


PACKING GLAND, brazed to end of tank, seals 
propeller shaft against leakage. Hardware- 
cloth guard was installed around prop, but it 
clogged with seaweed and could not be used. 


Moving the lever up or down tilts the ele 
vator accordingly. Moving it left or right 
operates the rudder. Both controls can be 
operated together by moving the lever 
diagonally, so that the scooter can be 
steered at the same time that it’s climb- 
ing or diving. 

Joe holds onto the scooter with his left 
hand as it pulls him along. A sealed 
microswitch, mounted convenient to his 
index finger, makes it easy to start and 
stop the motor. 

The scooter seemed just about com- 
plete when an old tank-type vacuum 
cleaner caught his eye. From this, he 
salvaged the legs and brazed them to the 
bottom of the scooter to support it on 
land. 


BRASS 
SLEEVE 


BOLT INTO 
MOTOR END 


TANK ENO 
FITTING 


PACKING 





PACKING 








HG EXTENSION 
(TOOL ARBOR 
WITH THREADS 








HEADLIGHT. An old sealed-beam lamp is pressed 
snug against a large O-ring gasket by four 
clips. Machine screws, threaded into four brass 
blocks brazed to the tank, tighten up the clips. 
A headlight rim, brazed around the lamp open- 
ing, protects the glass from accidental breakage. 
An on-off switch is sealed under a watertight 
rubber dome. Pressing the dome works it. 


REMOVED) 


BRASS SLEEVES and bolts longer than the orig- 
inal end-cap bolts hold the motor in position 
inside the tank. If bolts run all the way through 
the motor, long rods, threaded at both ends, 
can be used. Make the sleeves long enough to 
provide clearance for the tool arbor used as 
an extension shaft. Shaft is turned to the di- 
ameter that is required by the propeller. 
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Boating: 
Hints 


By Herbert R. Pfister 





Child’s Wagon 
Pulls Boat Trailer 

Any sturdy wagon will sup- 
port the weight of a properly 
balanced boat-trailer tongue 
and serve as a handy dolly for 
moving your boat around the 
yard or bringing it out to the 
car for towing. 

Mount a hitch ball on a ply- 
wood platform supported by 
two short two-by-fours on edge. 
Place the platform in the wag- 
on, and hitch the trailer to it. 


Percolator Top as Stern Light 

NEED a stern light to comply with 
night boating regulations? You can make 
a fine light, as tall as you want, from 
aluminum tubing and a 10-cent round 
glass top from a coffee percolator. 

Bore a wood plug to fit a car-dash or 
Christmas-tree-light socket and drive the 
\ plug and socket into the tube. Frost the 
Economical Boat Numbers percolator top by rubbing with emery 

Paint the numbers and name of your Cloth and press it into the tube. 
boat on plates cut from clear plastic. 
They can be removed so you won’t have 
to redo the lettering each time you paint 
the hull. If you’re poor at lettering, it 
will pay to have a sign painter do the | TREE-LIGHT 
job, since you can use the plates indefi- : | SPCKET 
nitely. Use black numbers for a light- 
colored hull, white for a dark hull. Hull 
color shows through the plastic. 





PERCOLATOR TOP 
- 


Boat Cover from Plastic Sheet 

A BOAT cover that’s superior in many ways to canvas can be 
made from black vinyl-plastic sheet. It’s light, easy for one 
person to handle, and won’t form pockets where water can ac- 
cumulate and seep through into the boat. 

Drape the plastic over the boat and turn under a uniform edge 
all around. Use spring clothespins to hold the edge while you 
install small grommets with one of the inexpensive grommet 
tools you can buy in stationery, hardware, and many drug stores. 

Thread Venetian-blind cord in and out of the grommets. To 

PULL ‘HT fasten the cover down, simply pull the cord tight and tie it at 
AND TIE the stern, like a refrigerator-bowl cover. 
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Short Cuts 
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FROM FS READERS 


Easy Way to 
Flush Your Car’s 
Cooling System 

You can do a thorough 
job of reverse-flushing your 
car’s cooling system with 
this method, devised by Du 
Pont cooling-system engi 
neers. 

Disconnect the upper 
hose, unbolt the thermostat 
housing and remove the 
stat. Bolt the housing back 

. in place, but don’t connect 
: os the hose. Instead, plug the 
— THERMOSTAT HOUSING and remove the thermostat. upper radiator-hose nipple 
ut the housing back in place, but don’t connect hose to radiator. : ; 
with a large cork or tightly 
wadded rag. Place the gar 
den hose in the filler neck 
and turn the water on at a 
moderate rate. 

The water will flow down 
the core, through the lower 
hose and into the engine, 
up around the block, and 
out through the discon 
nected upper hose. 

When the water runs 
clear from the upper hose, 
stop flushing. Re-install the 
thermostat and connect the 
hose to the radiator. Add a 
good rust inhibitor and ad 

f - ~ ditional water to fill the 
PLUG UP CONNECTION FROM RADIATOR and run water in filler T@diator, and you're set for 
neck. Water will run through engine and out radiator hose. the summer. 


Reflective Sign 
from Glass Chips 
ANY sign or nameplate can 
be made to reflect light by using 
particles of glass. Chisel or rout 
the letters in a board and pour 
a thick layer of waterproof glue 
into the grooves. Wrap glass in 
a heavy cloth to crush it safely 
into fragments 14,” or smaller. 
Use any scrap glass—even a © ; 
discarded food jar will do. Fill pre § 
the grooves with the particles. 


# <P ta ; > 
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Setting up is 
easier than 
rigging a tent 


SLEEPER CABIN folds 
into compact roof-top 
load that offers little 
wind resistance. Since 
it shades most of the 
roof from the sun, the 
wagon is cooler inside 
by quite a few degrees. 


A ONE MAN JOB, set- 
ting up starts with 
raising the front of the 
roof so that the front 
end can drop down. 
The end is then fast- 
ened with wingnuts on 
two bolts in the base. 


LIFTING THE ROOF at 
the rear and swinging 
the hinged sides up to 
support it is the next 
step. With solid footing 
on the tailgate of the 
wagon, both hands are 
left free to work. 


DOOR FRAME UNHOOKS 
from underside of roof 
and drops into  posi- 
tion between the sides, 
squaring and bracing 
them. Bottom edge of 
the door frame is locked 
to inside of the base. 
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Station-Wagrzon 
Penthouse 
Sleeps Two 


By Herbert R. Miller 


NAKES, crawling in- 
sects, or puddles of 


rain can’t slip under 
the covers with you while 
you're sleeping in this roof- 
top cabin designed for sta- 
tion wagons. 

Besides keeping you well 
off the ground, the collap- 
sible cabin more than 
doubles the shelter area of 
a station wagon. Two peo- 
ple can sleep in the rear 
of the wagon, while two 
others bunk on top of it. 
If the wagon is filled with 
hunting and fishing gear, 
two campers can sleep in 
the cabin, leaving the gear 
locked inside the car. 

The cabin is built on a 
4’-by-8 base of 14,” exterior- 
grade plywood. This pro- 
vides ample room for a 4’- 
by-6’ mattress or two single 
inflatable mattresses. Two 
pillows, blankets, and the 
entry ladder can be stored 
in the extra 2’ when the 
cabin is folded. 

How it’s built. Two sturdy car top car- 
rier bars and four oak crossbraces bolted 
to the underside of the floor stiffen the 
thin plywood. Cut and dado the frame 
sides and ends to fit around the floor, and 
glue and nail them in place. Note that 
the frame is curved at the bottom to con- 
form to the roof contour. The curve isn’t 
necessary, but it gives a more pleasing 
appearance. : 

The cabin sides are installed next. 
Cut from 1)” exterior plywood, they are 


eal 


Designed to fit any make of wagon, 
this collapsible car-top sleeping 
cabin can be built for about $40 


fitted with a thickener strip along the 
bottom edge to bring them flush with 
the base on the outside when mounted 
on their T hinges. Cut an 8”-by-24” 
opening in each side and cover the open- 
ings with plastic screening, retained by 
a light frame. Hinge the pieces cut out 
so they can be used to close the openings 
against night breezes or rain. 

Fold the sides into the base and as- 
semble the roof framework to overlap 
the base frame 1”. Strive for a good fit 
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here as wind will drive rain into any gap 
between the roof and base when you 
drive at high speeds with the cabin 
folded. Cover the roof with a 414’-by- 
814’ sheet of light-gauge aluminum. Fold 
the edges over and tack securely. 

To fasten the roof, set two 5/16”-by-2” 
carriage bolts permanently in the front 
end of the base frame. Drill matching 
holes in the roof frame to slip over the 
bolts. Use wingnuts to fasten this end. 
At the rear, install a hasp and padlock. 
To separate the roof from the base, lift 
the hasp end and slide the roof forward 
and off the bolts. 

How it goes together. Unfold the sides 
and brace them temporarily so they’ll 
support the roof while you fit and install 
the ends. The front end, like the sides, 
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PLYWOOD SIDE RAIL 


54" 8% 7' (1'A" 


is 1,” plywood with a screened vent. 
Hinge it to the inside of the front roof 
frame, 1” up from the bottom edge. This 
lets the roof overlap the base 1” when 
the end is folded inward. Fasten a 34”- 
by-2” plywood strip along the bottom 
edge and drill holes to match the bolts 
in the front of the These same 
bolts and wingnuts will hold the cabin 
end erect. 

The rear end is a doorway of 34” ply- 
wood, also hinged 1” from the bottom 
edge of the rear roof frame. A solid door 
of 3%,” plywood is hinged to the top of 
the doorway so the cabin can be closed 
completely. A turn button inside locks 
the bottom edge of the door shut. Finish 
with one or two coats of plywood sealer 
followed by a coat of exterior paint. 


base. 





SLOT FOR 
LUGGAGE CARRIER 


oe 


>PP WE'VE used all kinds of abrasives on 
our woodwork. But papers don’t fit base- 
board curves and steel wool is messy. 
So we tried a plastic scouring sponge my 
wife had been using in the kitchen. The 
pad has a coarse coating on one side 
(ours is from Scrubbee Products, Newark, 
N. J.) that makes quick work of smooth- 
ing both pine and oak. It adapts to all 
contours, raises very little dust. When 
the abrasive coating fills, it’s easy to tap 
clean. When it wears too much for wood, 
we use it to buff varnish.—Donald M. 
Feurt, Oroville, Calif. 


Spring Reduces Drill Breakage 
A COIL spring 
slipped over a small 
drill will greatly re- 
duce the amount of 
breakage common 


when tiny bits are 
used in a hand drill. 
The spring helps to 
keep a uniform pres- 
sure on the drill and 
cushions the drill 
when it breaks 
through the hole.— 


F. Murray, Chicago. 
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Back-Seat Carpets 
Dress Up a Car 


FLoor wells in the rear 
compartments of many cars 
can be fitted with individ- 
ual carpet squares. They 
add a note of luxury and are 
easily removed for cleaning 
and drying. Carpet shops 
can supply remnants or out- 
dated samples at very low 
cost. Cut these to the right 
size and have the shop bind 
the edges. Or you can mere- 
ly coat the back and edges 
with liquid rubber to keep 
them from unraveling and 
skidproof them.—Walter E. 
Burton, Akron, Ohio. 


Holder for Drills and Taps 

Tuis holder for taps, tap drills, and 
clearance drills ends the chore of con 
sulting tables for tapping sizes and puts 
the right drill at your fingertips. Drill 
holes in a wood or plastic block to re 
ceive the taps and drills. Arrange the 
holes in triangular clusters of three—tap, 
tap drill, and clearance drill. 

I’ve found it a good idea to counter- 
sink the holes slightly to aid in inserting 
the bits. Cross-drill a tiny hole at the 
bottom of each to allow air to escape so 
the drills can be inserted or removed 
easily.—Joseph Tartas, Haskell, N. J. 
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How You Can Save 


b« 


MULTIMETER CLAMP-AROUND AMMETER-VOLTMETER 


>. > - 
OSA ST « SS 





PROPERLY GROUNDED SYSTEM shows full line MEASURING CURRENT DRAW of a motor can of- 
voltage between “hot” side and metal outlet box. ten warn of trouble before it becomes serious. 


Here’s how to use a multimeter in tracking down electrical 


VOLTAGE CHECK at timer switch will show which ABILITY TO MEASURE HIGHER RESISTANCES makes 
terminals get juice for each phase of the cycle. multimeter useful for checking insulation resist- 
Clip one lead to the common terminal; touch ance or partial grounds. Clip one ohmmeter 
the other to each timer connection. lead to terminal; touch other to metal frame. 

ee ' 














with a Test Meter 





UTILITY TESTER 


DEFECTIVE PARTS can be isolated by tracing 
through circuit of toaster with an ohmmeter. 


faults in an automatic dishwasher 


SWITCH TO LOW OHMMETER RANGE to check re- 
sistance of solenoid winding. Disconnect sole- 
noid wires. Touch test leads to coil terminals. 
No reading? There’s a break in coil winding. 


Persecuted by balky electrical 
servants? You can keep 

the:n on the job, save on costly 
repairs, and have fun doing it 
with a low-cost test instrument 


By Hubert Luckett 


HAT do you do when your auto- 
matic washer quits in the middle 
of a load of vitally needed dia- 


pers? If you’re like most home owners, 
you'll remove the back, peer at the in 
nards, jiggle a few wires, kick it hope 
fully a couple of times, then sit back 
and stare bleakly at the nest of wires, 
switches, solenoids, and motor—hoping 
the trouble will identify itself. 

But the guilty parts are seldom so 
obliging. Without a test meter to finger 
the invisible volts, amps, and ohms, you'll 
rarely get a confession. Even with faults 
that might yield to patient probing and 
parts substitution, a meter can save time, 
and often the cost of parts that proved to 
be unneeded. 

Do you need a lot of electrical savvy to 
make a meter worth while? Not at all. If 
you know enough to pull the fuse before 
you replace a faulty light switch, you can 
put a meter to work, following the pro- 
cedures outlined later. 

What kind of meter should you buy? 
The answer depends on whether your in- 
terests go beyond appliance repair. Each 
meter has its advantages for a particular 
kind of work. Here are the types to 
choose from: 

®@ Multimeters, familiarly called VOMs, 
from volt-ohm-meters. The workhorse in 
radio and TV repair shops for years, 
they’ve been expensive in the past. But 
now you can get a satisfactory Japanese 
import for as little as $10. 

® Utility testers. Specifically tailored 
for home-grown electricians, these are 
available by mail order for around $16. 

® Clamp-around ammeter-voltmeters 
These favorites of professional electri- 
cians have just become available in a ver 
sion for the home owner at about $20. 
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MEASURING CIRCUIT LOADS is easiest with a 
clamp-around ammeter-voltmeter. No need to 
open the circuit—simply clamp it around a 
single circuit conductor and read current. 


The multimeter. If you’re an electrical 
experimenter, radio bug, or model-train 
fan, your best bet is probably a multi- 
meter. It will cover all the voltage 
ranges, both AC and DC, that you're like- 
ly to need, as well as some you'll prob- 
ably never use. It has an ohmmeter for 
continuity and resistance checks. Its main 
shortcoming is the limited range of the 
ammeter. Usually it won’t handle more 
than one amp, making it useless for meas- 


pro’s 


© 


5 


CURRENT DRAW of plug-in appliance can be 
measured without going into internal wiring by 
using accessory energizer. Plugged in one 
way, meter sensitivity is multiplied by 10. 


uring current draw of most appliances. 

The utility tester. This will appeal to 
the home owner whose main interest is 
keeping a pushbutton household running 
smoothly. You can check the current con- 
sumed by an appliance simply by plug- 
ging it into the receptacle on the front of 
the instrument. It measures up to 15 
amps. There are only two voltage scales 
to contend with when working on house- 
hold equipment—one for 115-volt lines 


Utility tester is a simplified household meter that can also be 


babs 5 

Git o ; 

OHMMETER FUNCTION of the utility tester is 
used here to measure motor resistance. Touch 


test leads to prongs of plug. Normal resistance 
for this type motor will read about 10 ohms. 
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CHECK ELECTRICAL CONTINUITY through wiring 
and switches of an automatic with the ohm- 
meter. Self-contained battery supplies juice for 
this test, so meter is not plugged into outlet. 





tester available to home owners 


LINE VOLTAGE can be conveniently measured at 
the outlet while appliance is operating. Volt- 
meter leads are plugged into pin jacks provided 
on each side of the energizer. 


and one for 230-volt lines. There’s also a 
switch-selected range for car-battery volt- 
ages. The ohmmeter uses a self-contained 
battery and measures resistances from 
about 2 to 1,000 ohms. 

Clamp-around ammeter-voltmeter. For 
the home owner who takes his elec- 
trical work seriously, it’s hard to beat 
this device. You can measure current 
without touching the live circuit—it 
works by induction. Of course, it’s for AC 


used for auto electric systems 


MEASURE CURRENT consumed by an appliance 
with tester cord plugged into outlet and appli- 
ance cord plugged into tester. If current is 
above normal, look for dirt clogging impeller. 


only. Essentially it’s a split-core trans- 
former. The external part of the core 
opens, alligator fashion, to encircle a 
wire. The current-carrying wire becomes 
the primary of a transformer while the 
secondary is internally connected to the 
meter which reads amps directly. There 
are a pair of jacks to receive test leads for 
measuring voltage with the same meter. 
An accessory “energizer” plugs into an 
outlet and you plug an appliance into it 
for convenience in measuring current or 
voltage while the device is ‘operating. 

After you’ve mulled over the pros and 
cons of the various instruments and de- 
cided which is best for you, don’t wait for 
an emergency—buy now before you have 
trouble. Besides giving you a chance to 
get acquainted with a fascinating new tool 
when you’re not under pressure, there are 
solid arguments for this (if you need sup 
port to get budget priority) : 

® The secret of rapid, efficient trouble 
shooting is knowing what the voltage, 
current, and resistance readings should 
be when the appliance is working right. 

® Regular checks of resistance and 
current draw can tip you off to impend 
ing troubles before they get serious. 

@ A meter survey of your house wiring 
may turn up unsuspected conditions that 
could lead to equipment failures. 

Learning to use your meter. Study 
the instructions for your new meter until 
you’re sure you know how to set the in- 
strument for each range and function be 
fore you try it on a live circuit. A mis 
take here can damage the meter. If you 
are uncertain about a voltage you want to 
measure, always try the higher range 
first. For example: Say you want to 
check a 115-volt circuit in a box fed by a 
3-wire, 230-volt service and your meter 
has a 150-volt and a 300-volt scale. Use 
the 300-volt scale to identify the 120-volt 
circuit; then switch to the 150-volt scale. 

Remember that voltages are meas 
ured across the line, one probe on each 
conductor. Current is measured by open 
ing the circuit and inserting the meter in 
series with the load, unless you have the 
clamp-around ammeter. Resistance meas 
urements, commonly across part of a cir 
cuit, should never be attempted without 
first unplugging the equipment. 

Checking normal operation. Since 
permanent health records for all your ap- 

[Continued on page 192] 
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Short Cuts 
Ps Wale | 


Tips 


PS READEF 


Come-and-Get-it Gong 


SuMMON barbecue guests with this 
scaled-down version of the old mess-hall 
gong. You'll need two rods, about 20” 
and 28” long. High-carbon steel gives a 


Magnetic Chuck-Key Holder 

A MAGNETIC cabinet latch makes an 
excellent chuck-key holder for the drill 
press. The chuck key is always at hand 
and there is no troublesome chain to 
wind around the key when you turn it. 
Fasten the latch in any convenient loca- 
tion on the drill-press head by drilling 
and tapping for two small machine screws. 
—H. J. Gerber, Stillwater, Okla. 
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good tone. Form the triangular shapes 
and hang one inside the other on a rub- 
ber band. A horseshoe makes a good 
base. A third rod serves as the hammer. 
The photo above is from the Rickhoff 
Glass Co., Norce, Calif. 
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Mounting an Air Conditioner 

INSTALLING an air conditioner by sim 
ply raising a window sash has two draw- 
backs. You can’t clean the glass easily, 
and it’s hard to get a good seal at the 
top of the inner sash. As a solution, I had 
a carpenter make a new short lower sash 
to fit the opening above the conditioner. 
Wood strips fill in at the sides.—M. GC. 
Fisk, New Milford, N. J. 
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EXPERT ADVICE ON FIXING A TV SET 





Fixing 


Video-Tube 


The TV signal gets its final processing, in 
preparation for viewing, from the video 
tubes. If you know what to look for, your 
eyes are the best test equipment for diag- 
nosing video-tube faults. 

Up through the I.F. strip, the TV signal 
is amplified as a whole. Then it goes to the 
video detector, which separates the video, 


sound, and sync signals from the carrier. 
Each then follows a separate path. The 
video amplifier boosts the pure video signal 
before it is fed to the picture tube. 


Troubles 


By Art Margolis 


ee HIS is Hank Gabian.” The voice 

on the phone didn’t go with the 

name until I realized it was 

Hank junior calling. Hank senior owns 

a local cocktail lounge called the Pink 
Elephant. 

“Something funny is going on with the 
TV,” he went on. “It seems all bleary, 
but nobody sees it but me.” 

That didn’t make much sense. Young 
Hank was a firm teetotaler. But he 
sounded desperate, so I went right over. 
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Defective tubes in the video-amplifier, video-detector, 


NO PICTURE, brightness and sound okay, no 
visible snow—what’s wrong? Chances are your 
video-amplifier tube is dead. Replace it. If 
sound is also bad, try the video detector. 


The Pink Elephant took its name from 
Disney-like pachyderms cavorting across 
the ceiling. When I entered, several cus- 
tomers were watching TV. Hank was fid- 
dling with the controls. 

“Looks like a pretty good picture to 
me, Hank,” I said as I walked up. 

“IT know, but wait a minute,” he said. 
“T just turned it on.” 

Suddenly the picture started to smear 

-the blacks trailing over the screen as if 
a rag had been dragged across. 

“Look!” Hank cried. 

One of the customers winked at me. 
“The boy is seeing things again.” 

“Sure, Joe,” said another customer. 
“He’s been smelling the corks on those 
bottles.” 

Hank’s a nice kid and I couldn’t go 
along with the ribbing. I took out my 
tube tapper, a pencil with a good eraser, 
and held a mirror up so I could see the 
screen as I tapped the video family of 
tubes. When I hit the 6U8 video-ampli- 
fier tube, the smear immediately moved 
and flickered. 

What makes a picture smear? The 
video signal, after it leaves the detector, 
is made up of frequencies varying from 
0 to 4.5 megacycles. These have to be 
amplified uniformly by the video ampli- 
fier. If low frequencies get amplified too 
much, large dark areas in the picture will 
smear into the following light area. If 
high frequencies get lost in the process, 
there will be a loss of fine detail in the 
picture. 
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WEAK, WASHED-OUT PICTURE, weak sound, no 
visible snow. If you lose most of the contrast 
and audio is not as loud as it was, check both 
video-detector and video-amplifier tubes. 


A faulty video-amplifier tube is a fre- 
quent cause of this trouble. If the ele- 
ments inside the tube move the tiniest 
fraction of an inch, the tube’s character- 
istics can be upset, and it will no longer 
amplify uniformly. 

In this 6U8, the elements had become 
loose and were moving slightly because 
of expansion when the tube heated up 
with use. 

I replaced the 6U8, and the smear dis- 
appeared. 

Hank junior was triumphant as he 
turned back to the customers. His prin- 
cipal tormentor was less happy. He 
brushed by me as he was leaving and 
snorted, “Kill-joy.” 


The Case of the Unhappy Joker 


HAD to 
through the door to the dentist’s wait- 
ing room. I had my tube caddy in one 
hand and the dentist’s repaired portable 


edge in sideways to get 


TV in the other. Just inside, I heard, 
“Got a match?” A solid thwack hit me 
between my shoulder blades and I lost 
my grip on the TV. One corner hit the 
floor before I could grab it. 

There was a roar of laughter and I 
recognized the braying of Calvin the 
Card, our town’s practical joker. 

Restraining impulses of mayhem, I 
lifted the set to the table and plugged it 
in. The TV didn’t work right. The pic- 
ture was washed out. I turned up the 
volume control. The sound was barely 





HORIZONTAL PULLING like this can be caused 
by 60-cycle hum getting into the picture through 
a heater-to-cathode leak in any of the video 
tubes. Try replacing one at a time. 


audible. The symptoms pointed to video- 
detector troubles. 

After the TV signal leaves the L.F. 
strip, it goes to a separation center called 
the video detector. Here the sound and 
picture frequencies are separated from 
the carrier. 

As I was taking the back off the set, 
a high-frequency whine came suddenly 
from the inner office. 

“What’s that?” asked Calvin. 

I couldn’t resist the chance of revenge. 
“That’s a high-frequency drill. If you’re 
having a tooth drilled, you're lucky. Doc 
just got it set up yesterday. It turns a 
lot faster than his old one. Grinds quicker 
so the drill doesn’t stay in your tooth as 
long, generating heat. You know, it’s 
mainly the hot drill that causes that aw- 
ful pain when you get a tooth drilled.” 

I got the back off the set and checked 
the tube-location guide for the video de- 
tector. It was a 5AM8. When I located 
it on the chassis it looked like a tiny milk 
bottle that hadn’t been washed. A tube 
looks like this when it cracks and loses 
its vacuum. 

I removed the tube gingerly, using 
my handkerchief so it wouldn’t crack up 
in my hand. I installed a new one and 
the picture came on with normal contrast. 
The audio blasted through the room loud 
and clear. 

The inner-office door opened and Doc 
said, “Art, come in a minute.’ He wanted 
to pay my bill. 

When I came out, Calvin asked appre- 


or DC-restorer circuits cause these troubles 


NEGATIVE PICTURE: If your picture turns inside 
out—the blacks are white and the whites are 
black—check the video-amplifier tube, the 
video-output tube, and the DC restorer. 


LOSS OF GRADATION: If your picture shows only 
chalky whites and dead blacks with no inter- 
mediate shades of gray, your video-amplifier 
tube has probably become gassy. Replace it. 


SMEARY PICTURE: Don’t mistake this for a loss 
of sharp focus. Slight smear shows as a loss of 
fine detail. In more severe cases, blacks trail 
into light areas. Check video amplifier. 
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Defective video tubes also cause these two faults 


BAS-RELIEF EFFECT: If your picture develops 
this ghostly condition—technically known as 
“ringing’—a _ defective video-amplifier tube 
could be responsible for the trouble. 


hensively, “What did Doc want you for 
in there?” 

“His high-speed drill conked out and 
he thought I might know how to fix it,” I 
said, tongue in cheek. “He hates to have 
to use the painful old-fashioned one—it 
hurts the patients so much.” 

Calvin paled. “Tell Doc I just remem- 
bered another appointment,” he called as 
he shot out the door. 


The Case of the Traveling TV 


UR shop is near a large steel mill. 

Ships from South America supply 
the mill with ore. One of the ships has a 
21” TV that I service. Last time it was in 
port the first mate called and said the 
set was acting up. 

I arrived at the ship, went to his cabin, 
and turned on the TV. The mate was 
nowhere in sight. Sound came in fine. 
But brightness and contrast didn’t get 
very strong. The picture was washed out, 
rolled a bit; retrace lines showed. Bright- 
ness varied without my touching a con- 
trol. 

There’s a circuit in a lot of TV sets 
that often gets overlooked in trouble- 
shooting. It’s called the DC restorer. 
Here’s what it does: 

Signal voltage from the video amplifier 
representing the picture information is 
fed to the grid of the picture tube. Volt- 
age on the grid controls the stream of 
electrons bombarding the screen of the 
picture tube to form the visible picture. 
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ROLLING AND TEARING: Complete loss of syn- 
chronization that cannot be remedied by ad- 
justing the hold controls can be caused by de- 
fective video-amplifier or DC-restorer tubes. 


Variation in voltage makes the picture 
elements light or dark. 

The difference between light and dark 
is the contrast. But the strength of the 
video signal also affects overall bright- 
ness. Its level should remain constant. 
The DC restorer is an automatic bright- 
ness control. Its circuitry takes a sample 
of the average video signal and adjusts 
the operating voltage on the picture tube 
in accordance with the signal. 

If you lose the DC restorer, you also 
lose the automatic brightness control, and 
the brightness will be erratic, as in the 
ship’s TV. This would be annoying 
enough to a viewer at home with a sta- 
tionary antenna. However, on a moving 
vessel where the distance from the trans 
mitter is changing constantly, the picture 
becomes impossible. 

I looked at the tube-location guide. 
The DC restorer was one half of a 12AU7 
This is a double triode—two independent 
tube functions inside one glass envelope. 
When I looked closely, I could see that 
only one of the two filaments was shin- 
ing. I replaced the tube. The brightness 
became steady and the contrast cleared 
I packed up and left. 

Two weeks later, on his next trip, the 
mate stopped by the shop. ““You missed 
out on a job by not showing up last time, 
Art. That TV trouble mysteriously cured 
itself. I can’t figure it out.” 

“T’ll solve the mystery for you, Mac,” 
I said, handing him a bill for the repair 
job. 





LOOSE END 
DANGLES TO 
GROUND 


SNAP RING 


Trimmer’s Sling: The 


Rig: for Safe Treework 


ONG experience in professional tree 
trimming left me dissatisfied with the 
lineman’s belt so often used for this work. 
For greater freedom of movement and 
access to out-of-reach spots, I use the 
special sling shown here. To set it up, a 
line is passed over a high limb. A snap 
ring is tied 3’ from one end and hooked 
to a safety belt. The 3’ end of the rope 


_ {¥2 BELT TO GO AROUND TRIMMER'S WAIST 


{r 


is looped into a slip knot that holds you 
at any desired height. You push this up 
and down the ground line to change 
position. 

Since leather may deteriorate, fabric 
belting is safer for the seat strap. If you 
can’t locate the proper D or snap rings, 
you can make your own from 3%” steel 
rod. The sling is safer than the lineman’s 
rig since it suspends you 
from a limb you can test be- 
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RIVET AND BURR 
WASHER 
LOOSE FOR PIVOT 
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can’t fall, even if the limb 
i you're standing on fails, 
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and since you never have to 
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do overhead trimming, you 
can’t be injured when a cut 
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Tips for the Portrait 


Dimmer-Switch Box for Photofloods 

You get longer life for photofloods and in- 
creased comfort for your models if you make this 
studio switch box. It: provides controls that let 
you dim two or three photographic lamps during 
setups, switching them to full brightness only 
during exposures. Feeding less than 110 volts to 
a photoflood—so that it burns about as bright as 
a household bulb—will make it last much longer. 

Three ordinary switches (two on-off and one 
three-way type) change the circuit from parallel 
(bright) to series (dim). Another on-off switch 
controls current to the box itself. All four switches 
and the three two-pole outlets are of the indi- 
vidual replacement type. 

These seven fixtures are mounted in a simple 
frame of 34”-by-114” pine sides and '/,”-plywood 
ends and bottom, assembled with screws. Length 
and width are determined by the size of the 
switch plates, which form the top. When wired as 
shown in the diagram, the switches may be 
thrown simultaneously or in any sequence with- 
out short-circuiting. 


ETS oun swircnts so that toxles point 
TWO LAMPS (Sockets 1 & 2) THREE LAMPS 
Bright Dim Bright Dim 


down when B’s No. 2 pole is “live” and 
— C and D are on. This lower side of the 
2 (down) 1 (up) 2 (down) 2 (down) cover plate can be labeled “Bright, 
on —- ae my on (down) off (up) since switches are in this position for 
on (down) off (up) on (down) off (up) either two or three bright lights (when 


























PARTITION FITS PRINTS SUSPENDED 
IN \é RABBETS FROM CORK FLOATS 


NOTCH IS _| 
1% DEEP 


SPLIT CORK 
TANK FOR 
PRINTS UP 
TO 6x10 


oO ~PERFORATED 
HARDBOARD 


4" SQ SUPPORT STRIP 


PRINTS WON'T STAIN if floated 
in this homemade wash tank. It flows 
hypo to the bottom, through the filter, 
and back up over the notched end wall. 
FILTER FACTOR UNKNOWN? Assemble the tank with waterproof glue. 
You can check it. Point your meter at a__ Fill any gaps with plastic wood and treat 
constant light source, then hold the filter the inside with two coats of fiber-glass 
directly in front of the photocell. The _ resin. Seal partition, filter tray, and sup- 
drop in the reading indicates the amount _ port strips before assembly. After sealing 
of light the filter holds back. outer surfaces, apply two coats of enamel. 
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using only two, the third lamp is of 
course unplugged). On the upper side, 
paint “Two” by switch B and “Three” 


by switch C, to indicate their proper 
positions for dimming two or three 
lights (for toggle positions, see chart). 


SNAP-ON 


PILL BOX 
LID \ 
\ 


co 
BALLOON 
’ \ 
~ 
( \ ~TIE WITH THREAD 


METAL TUBING ~__ RUBBER 


DO= 


PLASTIC CABLE — 
SQUEEZE BOTTLE RELEASE 


TAKE YOUR OWN PICTURE 
with this remote-control shutter release. 
A nasal sprayer on a long tube inflates a 
balloon, tripping the shutter. Remove the 
spray head and replace the plastic tubing 
with a piece of ball-point-pen cartridge 
for attaching the air line. Bore holes in 
lid and bottom of a plastic pill bottle and 
cut a cork to insert over the cable release. 
Lubricate this “piston” with talcum. 


ENLARGER DIFFUSERS built 
in for portrait work usually are mounted 
on an under-lens arm that swings aside 
when not in use. In this position, the dif- 
fuser collects dust. Cover it with alumi- 
num foil until you need it again. 
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Wordless . 
Workshop 


By Roy Doty 
and Wayne Ulbricht 
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 ¢—TICO 
hates 


Ls 


TINA—> 
...and the 
feeling is 


mutual 


Nias 


Day or night, outdoors or in— 


My Iwo Dogs 
Never Meet 


By Harold G. Hunter 


UR two pets present a problem in 
canine relations. We love them 
both, but they can’t stand each 
other. Tico’s been with us for all of his 
five years. Tina is a half-year-old inter- 
loper. Whenever they met, fur flew— 
and meet they had to, if they were per- 
mitted free access to the house to eat 
and sleep. 
My solution may be elaborate, but it 
saves us from dashing all over the house 
and grounds to referee quarrels. Through 


NK TEDe. 


a system of gateways and lath-cleated 
ramps, each pooch can pass from a sep- 
arate yard pen to its own fenced-off area 
in the basement—and each can climb 
(on a different meal schedule) to a feed- 
ing platform beneath the sill of the 
kitchen window. All three control gates 
can be operated from the kitchen by 
means of ropes and pulleys. 

Ramps and platform are fenced with 
small-mesh poultry wire, to prevent tum- 
bles. The outdoor ramp is partially con- 
cealed by a rose trellis. For the base- 
ment fencing, we use old window screens. 


1. Tina waits patiently 
for a hand to reach out 
the kitchen window with 


her evening meal... 


9 


Bes 


. while Tico, 


outside cellar window, 
listens for raising of 
door inside the flap. 


3. Move on, boy—your 


bed’s below! The flap at 


left is the exit to the ~ 

















Here’s how 
it works 


The sketch above shows the setup dur- 
ing an evening meal. To start with, each 
dog was in his own yard pen. Tico got 
the first chow call. With the two-way 
gate swung away from the house, he was 
free to mount the outdoor ramp to feed. 
When done, he returned through his own 
pen, and the gate was swung against the 
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house wall (cut away, here), clearing the 
route for Tina’s climb to dine. Mean- 
while, the top-hinged door inside the 
cellar-window flap was raised—Tico’s cue 
to enter the window box and proceed 
down the interior ramp, as shown. The 
sluice-type door onto the stairs is raised. 

When Tico passes on into Pen B, this 
door will drop. Outside, the two-way 
gate will swing back so that Tina may 
follow the same route, bedding down in 
Pen A. (Numbers refer to photos at left.) 


Be 
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Short Cuts iy Re. 7 
and Tips uae 


OM FPS FE ADE BRS PLASTIC HOSE, 


BRASS TUBE 
6" LONG, THREADED 


HOLE PUNCHED 


“Vacuum Cleaner’”’ for Plastic Pools 


CLEANING dirt and sediment from a portable plastic 
swimming pool is a problem. Emptying and then refilling 
it is both inconvenient and costly. I use this homemade 
cleaning device. First I swirl the water into a whirlpool 
with a paddle (left). This draws all sediment to the 
center. When the water calms, I submerge my collecting 
can, holding my thumb over the end of the hose that 
stays above water (above, left). I move the can along 
the bottom until the base hole is against the dirt, then 
raise my thumb for a second. The dirt is sucked in, along 
with a little water. I repeat this procedure until all the 
dirt in the little heap I’ve gathered has been picked up.— 
E. M. Harman, No. Hollywood, Calif. 


A SMALL Alnico button mag- 
net inside a plastic bag is the 
slickest tool yet for cleaning 
steel chips from hard-to-reach 
places. These small but power- 
ful magnets are available with a 
threaded hole that makes it easy 
to attach a handle. The handle 
shown was made by cutting down 
the blade of a cheap screwdriver. 
The plastic bag lets you whisk 
chips off simply by pulling the 
bag off the magnet.—H. J. Gerber, 
Stillwater, Okla. 
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- Free Blueprint 
shows how to build this 
scooter and attachments 


THIS SCOOTER ALSO POWERS...} 


All-Purpose 
Yard Horse 


This 40-m.p.h. scooter earns its keep 
the year round by converting to five 
powerful machines for use around the house 


By Alfred W. Lees 


The letter from Clarks Summit, Pa., described a 
homemade scooter that pulled apart for portability 
and boasted a set of attachments to convert it into: a 
hauling tractor, a snow plow, a power lawn mower, 
a portable electric generator, and a pump. 
The inventor, anticipating our skepticism, enclosed 
a map labeled “‘Route to Douglas Biesecker.” So PS 
photographer Bill Morris and I drove out to investi- 
gate. We found a young man waiting for us, up a 
country lane identified by the Biesecker mailbox. He 
straddled a neat-looking two-wheeler with a frame 
welded up from black iron pipe, angle, and strap iron. 
“Put it through its paces,” we suggested. 


|: DIDN’T seem likely—until we saw for ourselves. 


CONTINUED 


MOWER , A GENERATOR 





‘e 
‘ 
, a 
| ‘4 mm 
o ¥F . 
~_ 4 


._ eee 
¥ ; 
WATER FROM A CISTERN or any natural source 
can be brought to the job site by coupling the 


feed and discharge hoses to a_ 1,000-gallon- 
an-hour pump, powered by the scooter motor. 








LURE OF THE OPEN ROAD calls scooter from its 


chores. Since all attachments are complete in 
themselves, the scooter totes no extra burdens 
when stripped down for road travel. 


SCOOTER CONVERTS TO MOWER in three steps: 
Auxiliary frame sets steering column vertical; 
mower unit replaces front wheel; large wheel 
replaces speed pulley in drive train. 
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EMERGENCY LIGHT SOURCE is rigged by bracket- 
ing a 110-volt, 1,000-watt generator to the 
frame. It’s propped on a bolt; turning a wing- 
nut pivots the assembly for belt tension. 
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1. The scooter. Biesecker obliged by 
jerking the four-cycle, three-horse motor 
to life and roaring out onto the road at 
40 m.p.h. In a flash he was gone over the 
crest of a rise. Seconds later, he reap- 
peared, banking back into the lane. He 
killed the motor, hopped off, and de- 
tached two levers from the handlebars. 

“The throttle control is the standard 
type used on power mowers,” he told us. 
“The cable’s other end is connected to 
the carburetor throttle lever. The brake 
cable should be taped to the frame in 
several places, but I clamp it to the steer- 
ing column so it’s removable.” 

Next, he withdrew a long T-shaped pin 
that passes through the vertical pipe 
brace in front of the seat. The 14,”-by- 
1714” rod holds the ends of the steering- 
column braces in pipe-coupling sockets at 
each end of this brace. Biesecker lifted 
the scooter’s separated halves into the 
trunk of his car. “Total weight’s about 
60 pounds,” he announced. 

2. The pump. “While the scooter’s in 
the car,” said Bill, “why not drive back 
by the barn cistern and demonstrate your 
pump by giving the car a hosing?” 

Biesecker had the setup nearly com- 
pleted by the time Bill had his camera 
equipment ready. He’d reassembled the 
scooter, set it up on its kick stand, and 
bracketed a small pump to an accessory 
rest—which consisted of a short cross pipe 
with pins at either end. A bolt, project- 
ing beneath the pump’s mounting base, 
was seated in a hole in the frame brace 
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THE CART BED DUMPS for unloading dirt or rock. 
Biesecker’s left hand is on the spring catch. 
The new steering column fastens to rear wheel 
bracket; scooter’s front fork is removed. 


in front of the seat. By turning a wingnut 
on this bolt, Biesecker pivoted the pump 
upward to put the proper tension on the 
long belt that connected it to the drive 
pulley. He fed a hose into the cistern and 


SNOW-PLOW BLADE pivots on frame for adjust- 
ment of angle; it is raised by lifting entire 
frame, which hooks onto steering-column cross- 
bar, and brackets to cart axle at the back. 


coupled the other end to the pump. Soon 
he was directing a sturdy spray at the 
soaped-up windshield. 

3. The generator. We ran the drip 
ping auto into the twilight interior of the 


CONTINUED 


How the power unit is used to make six different machines 


GENERATOR 


SNOW PLOW 





TO TAKE IT APART for portability, you detach 
throttle and brake from the handlebar and 
pull a pin that passes through the center frame 


barn. Biesecker set up a photographic 
light bar and replaced the pump with an 
electric generator equipped with an iden- 
tical mounting bracket and adjustable 
prop-bolt. After starting the scooter 
motor again, he lifted the car’s hood and 
directed the light exactly where he need- 
ed it to work on the engine. 

“Actually,” he said, “this portable gen- 
erator is handy in lots of places beyond 
the reach of city power. I’ve used it for 
outdoor photography, night repair work 
in the fields, and even to rig a light for a 
hunting camp. It’s handy in case of power 
failure.” 

Biesecker detached the generator. The 
coupling pin was pulled once more, and 
the scooter began to lose its identity. 

4. The mower. To ready the power 
unit for its next function, the high-speed 
drive pulley was replaced with a power 
wheel of twice the diameter. The axle 
nuts were loosened to drop the front 
wheel from its slotted fork. 

Nearby lay a handleless lawn mower 
and an extra section of pipe frame. 
Biesecker loosened two studs threaded 
through the handlebar column and 
slipped this upper unit off the steering 
shaft. “‘All shafts are cold-rolled steel,” 
he informed us. ““This one’s 34” in diam- 
eter and 1334” long. Note how I filed it 
flat in two places at the back to seat the 
studs.” He slipped the angled steering- 
column housing up off the shaft and 
pointed out the coil spring that it had 
rested on, where the shaft was welded to 
the wheel fork. “That spring stays,” he 
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brace. This releases the ends of the steering- 
column braces from their coupling sockets. 
Both halves fit neatly into a car trunk. 


said, slipping the new frame down to butt 
against it. I had a question: 

“‘Why’s the separate frame necessary?” 

“To set the steering column vertical. 
The scooter’s column slants at 15 de- 
grees, but the mower’s has to set upright. 
Notice how all the pipe-column housings 
are slightly counterbored at each end to 
take brass bushings. These are pressed in 
tight to support the shaft.” 

He replaced the handlebar column, 
retightened the studs, and reconnected 
the brake and throttle levers. Then he 
wheeled the mower unit into place, pivot- 
ing its mounting bracket up to bolt it into 
the wheel-less fork. “I leave the mud- 
guard in place since it doesn’t interfere 
with mowing. The mudguards are merely 
a standard bike fender cut in half.” 

With the inventor aboard, the little 
tractor-mower moved out across a wide 
stretch of grass, maneuvering around 
several fruit trees and running close along 
a hedge. 

5. The dump cart. This time, when 
the coupling pin was withdrawn and the 
frame pulled apart, the front steering 
column was discarded. Instead, a new 
vertical column, welded into the frame of 
a two-wheeled cart, was bolted onto the 
fixed fork of the rear wheel. Only the back 
half of the scooter is used in this conver- 
sion, and the power wheel becomes the 
front wheel of the cart tricycle—which is 
steered by pivoting the entire power unit. 

A U-shaped auxiliary foot rest is hooked 
onto the scooter frame behind the kick- 


[Continued on page 202) 





Temporary Tanks from Boxes 


NEED one or more trays in a hurry for 
printing snapshots, washing parts, or 
housing the goldfish temporarily while 
you clean the aquarium? Make your own. 
Any cardboard box, or the lid, lined with 
plastic food wrap, will hold liquids.— 
Edward Shallcross, Drexel Hill, Pa. 


My Most 
Embarrassing 
Shop Moment 


Our submarine had just surfaced to make 


emergency repairs when I, a proud new 
electrician’s mate, was summoned to the 
bridge. I was informed that the starboard 
running light was inoperative and that I 
had exactly one hour to fix it before we 
would be required to submerge. 

I hurriedly gathered tools and a spare 
bulb, put them in a box, and went forward 
on the double. It took me 40 minutes to 
drain sea water from the flooded lamp hous- 
ing and dry out the cable. Then I spent 
another 15 minutes making the housing 
watertight again. Finally, I had everything 
squared away. With only seconds to spare, 
I secured the last bolt and dashed back to 
the bridge. 

The officer of the deck congratulated me 
on the fast repair just as the warning signal 
to dive sounded. As I headed for the hatch, 
beaming with pride, I opened the box to 
replace some tools and there it was—the new 


Short Cuts 
Cale Mm BE ot 


FROM FPS READE RS 


Clamp from a Clothespin 

A USEFUL hand vise can be made from 
an ordinary wood clothespin in less than 
a minute. Cut off the tapered ends of 
the clothespin and drill a hole through it 
for a bolt. A wingnut and washer make 
it easy to tighten the jaws by hand. 
Daniel Bousha, Jackson, Mich. 


light bulb that I was supposed to put in. 

Luckily, we were able to remain surfaced 
a few minutes longer while I put in the bulb 
but you can bet that they were the longest 
minutes in my life—John L. Flowers Jr., 
EM 2/ss, U.S.S. Trumpetfish. 





One 
MACHINIST 
tells 
another... 


TO SET THE TOOL to turn standard diameters, simply advance 
the bit until it touches the proper gauge. 


-.. Gauge Speeds Turning 


You can machine stock to dimension 
quickly and accurately with this easily 
made lathe accessory. It will eliminate 
the series of measurements usually neces- 
sary when reducing stock to a desired 
diameter. 

To use it, you simply chuck the spindle 
of the gauge assembly in the tailstock, 
bring the tool bit up to the appropriate 
gauge, and note the reading on the cross- 
feed micrometer collar. This will be the 
reference point for the final cut. When 
setting the reference point, advance the 
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crossfeed screw until it just touches the 
feeler gauge. Don’t back off the screw, 
or play in the nut will cause an inaccu- 
rate setting. Follow the same procedure 
in setting crossfeed for final cut. 

The spindle will accommodate up to 
six feeler gauges, giving you a choice of 
12 different diameters. Turn the spindle 
between centers and knurl before finish- 
ing the 14,” spindle shaft. Leave the 14,” 
shaft about .001” oversize and polish to 
fit the reamed holes in the feelers later. 
Cut threads and 60-degree point after 


eevee eeeeeeeeeeeeeeeeeeeeeeeee 


Here’s a Better Way 
to Drill Thin Stock 


Hanprest workholder in 
our shop is a piece of steel 
channel with a handle weld- 
ed to it. Thin work, which 
is usually difficult to clamp 
to the table or hold in a 
vise, is easily secured and 
fully supported. Also, the 
drill-press table is protected 
from being drilled into acci- 
dentally. For accurate work, 
it is desirable to plane or 
surface-grind the top sur- 
face and bottom edges of 
the channel after the han 
dle has been welded on.— 
H. J. Gerber, Stillwater, 
Okla. 
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RADIUS GAUGES can be made for any number of 
different diameters and used individually or 


Stock to Size 


machining. The point is used to set tool- 
bit height. 

Cut feeler gauges from 14”-by-;*,” flat 
stock, prick-punch, and antes an are for 
desired diameter with dividers. Drill and 
finish with a sharp reamer. 

Make a simple jig to grind the gauges 
to size. Drill a piece of flat steel stock 
near one end and insert a short '/,”-steel 
dowel. Use this as a pivot to grind the 
gauges down to the scribed line. Use a 
vernier caliper to check as you grind.— 
James McKinney, Englewood, N. J. 


Spring Holds 
Rod in Lathe 
LATHE work sup- 
ported in a steady 
rest at its free end 
is usually held back 
against the spindle 








10-24 THO. 





SPINDLE 
(STEEL) 








RADIUS FEELERS 
(3416's V2" STEEL) 


stacked on the spindle for quick use when a 
job calls for several different diameters. 


GRIND GAUGES to proper radius on a belt sand- 
er or grinder. Jig will let you pivot the gauge 
as you grind to produce accurate radius. 
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* STEADY REST 
\ 


“I 


DRIVING DOS 
WASHER 
SETSCREW 





center by binding 
leather straps around 








the driving dog and 
faceplate. This is not 
only bothersome but 
it can result in pres- SPINDLE 
sure that is not in CENTER 
line with the center 
of the work. Here’s 
a timesaving method 
that assures centered pressure: Slip a 
snug-fitting spring over the work and 
compress it between a washer placed 








es, 


COMPRESSION 
SPRING 





against the steady-rest jaws and a col 
lar held on the work by a setscrew. 
M. W. Loftus, Chicago. 
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Protect Centers 
from Running Dry 


ConsTANT lubrication of 
a lathe tail center is as- 
sured if an oil can is sus- 
pended as shown. The sup- 
port is one of the commonly 
used magnetic indicator 
bases seated on the tail 
spindle. A steel washer sol- 
dered to the swivel arm of 
the base provides a ring 
support through which the 
spout of the oil can is in- 
serted.—H. J. Gerber, Still- 
water, Okla. 


TOOL iS BEL 0 
ee OT i re Setting Up Lathe Tools 
CENTER 
AN EASY and accurate way to 
set the cutting height of a lathe 
tool is to place a machinist’s scale 
(or other thin strip of steel) 
against the work and advance the 
tool until it presses hard enough 
to hold the scale. If the scale as- 
sumes a vertical position, the tool 
is on center. If it is above or be- 
low center, the scale will tilt as 


q 


vermicar PMisimion indicated by the dotted lines 

F SCALE SHOWS ; - 

TOOL 1S ON CENTER shown on the drawing.—M. W. 
OF WORK 


Loftus, Chicago 


Acid Etch 
Thins Sheet Brass 


I OFTEN need brass shims 
or flat springs of a particu- 
lar precision gauge. Since 
I have no rolling facilities, 
I immerse standard brass 
shim stock in a nitric-acid 
etch for a minute or so, 
rinse it in water, and check 
the thickness with a mi- 
crometer. 

It may take several dips 
—trial and error on a scrap 
will show the rate of reduc- 
tion in thickness. Be sure 
to allow extra length so you 
can discard the _ portion 
that is gripped by the for- 
ceps.—H. J. Gerber, Still- 
water, Okla. 
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i ee VARY the height on most mowers 
running up and down lawns today, 
it’s necessary to remove and reset all 
four wheels—a nuisance to most people. 

You can add the quick-adjustment fea- 
ture of the ’61 models to your mower by 
mounting the wheels on rotating disks as 
shown. Changing cutting height will then 
be a simple matter of pulling a step knob, 
turning the disk to swing the wheel to a 
new level, and letting the stop drop into 
a notch in the disk. 

Cut the disks from '/,” aluminum and 
mount the wheel axles in holes drilled 
2” from the center. Bore blocks of scrap 
brass or steel to house the stop rod and 


SPLIT LOCK WASHER 
FOR FRICTION 
ADJUST- 

MENT 


LOCK 
BOLT ~ }Y- 


You just pull a knob 
and these— 


Mower 
Wheels 


a light spring. Fasten the blocks to strips 
of aluminum or steel so that they strad 
dle the disks as shown below. 

Use a bolt in the highest axle hole in 
the mower frame to fasten each disk and 
steel strip in place. Set the steel strip at 
45 degrees to the frame, and lock in 
position with a second bolt. 

Locate the notches in the disks by 
blocking up the mower’s frame at various 
cutting heights with the wheels resting 
on the bench. Mark the stop positions on 
the disks and file 1,” notches. Scribing 
the cutting height beside each of the 
notches will speed the adjustment 
Joseph G. Karnath. 


RADIO KNOB 


5"-DIA. DISK 
44" ALUMINUM 


CUTTER 
BLADE 


* ae 


DRILL 44" 


I~ { 4 a 
\ 


' 
‘ 
Al, 


~ 





MOWER 
| FRAME 


BORE 








49" 0.D. WASHER 
SOLDERED TO 


ROD HOUSING ‘T4* pop 


159 





Short Cuts 
and Tips 


FROM PS READERS 


No-Walls Carport 
Stands on Angle Iron 

Ir TrooK me only three 
days to erect this 20’-square 
shelter for my car and 
trailer. It’s covered with 
two sheets of 29-gauge cor- 
rugated steel, joined at the 
ridge with a 14”-wide gal- 
vanized flashing strip. I 
used 114”-by-114”-by-14” 
angle iron for the posts (and four back 
braces) and 5/4”-by-6” boards for the 
roof framing; 1,” cables with turnbuckles 
connect the roof corners. Total cogt of 
materials: $85. I’ve sold and installed a 
number of these units locally. 

An earlier, less-permanent model (not 


NTER-PUNCH 


shown) was covered with a single sheet 
of 5-mil polyethylene, fastened only at 
its rolled edges. Two-by-two posts, set in 
concrete, supported a frame of two-by- 
twos and one-by-sixes, braced with cables. 
This plastic-roofed version cost only $28. 
Charles L. Ala. 


Gay, Fairhope, 


Nut Helps You Cross-Drill a Bolt 

DRILLING threaded bolts—even small ones—is no 
trick if you tighten a nut on the bolt first. That way, 
you can center-punch one of the flats on the nut and 
drill through both nut and bolt. If the bolt is of large 
diameter, drill a cotter-pin hole through the side, rather 
than the center of the bolt. This won’t weaken the bolt 
“* . we ; nearly as much as a center hole would. The hole need 


“HOLES FO go only through the thread.—F. L. Trudea, Tweed, Ont. 
PINNING NUT TO BOLT ; 


START DRILL 


STORM SASH~ 
> SH 


RABBETED 
FRAME Se 


SEZ 


“SCRAP BLOCKS 


STEP BLOCK TO 
ADJUST VENTILATION 


Prevent Splitting End Hole 

WHEN the hole to be drilled in the edge 
of a board must have a diameter nearly 
equal to the thickness of the board, clamp 
a scrap block on each side to prevent 
splitting. Drill slowly.—Warren E. Green- 
wald, Cincinnati, Ohio. 
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Cold Frames from Storm Sash 
Cop frames for early spring planting 
are easy and cheap to set up, once you’ve 


removed your storm windows. Either 
wooden or aluminum sash can be dropped 
into rabeted frames. You don’t even need 
to hinge them.—Ken Murray, Colon, Mich. 





dalek etaleh a 
file 


The latest techniques 
for installing— 


Rigid 
Plastic 
Counter 
Tops 


SLICK-LOOKING, _ plastic- 
topped counter is the making 
of a kitchen. Yet installing 


1. TOENAIL THE COUNTER TOP into wall studs first. 
rhis step, often overlooked, prevents the counter 
from pulling away from the wall if the floor joists 


plastic laminates is a job that’s often 
bungled, or avoided completely for 
fear of bungling it. It’s a job that’s 
worth doing well; the results can be 
magnificent. Difficult? Not really. 
But it does take patience and tech- 
nique. 

The method shown in the ac 
companying photos is the result of 
years of professional experience. It 
incorporates three modern advances 
in the technique of counter-topping: 

®@ Self-edging—covering the ex 
posed edges of a counter with the 
same plastic laminate that goes on 
the top—is now an easy job with 
special tools. It not only eliminates 
the need for separate metal edgings, 
but it gives the counter a rich, clean 
appearance with no ridges to collect 
food particles and moisture. The 
development of self-edgings has also 
made it possible to cover coffee 
tables, vanities, bar tops, and other 
furniture without the “kitcheny” 
look of metal-edged surfaces. 

@The wall-mounted backsplash 
provides a clean, tight joint between 
counter and wall, and eliminates 
the separate wood backsplash that 
formerly had to be fastened to the 


later shrink and the cabinet settles. 


2. CURVED EDGES 
should be filed slightly 
concave. This allows 
the plastic facing strip, 
which takes on a con- 
cave shape when bent, 
to seat itself snugly 
against the edge. 


PLASTIC 
sTRiP 





CONTINUED 








3. EDGE STRIPS GO ON FIRST and are overlapped 
by counter covering. Cut strips slightly over- 
size and use your thumb to line up their 
lower edge flush with bottom edge of counter. 


counter before the counter was installed. 
For this, special metal cap and cove 
moldings are available to frame the back- 
splash. You simply nail them to the 
wall and counter and attach the laminate 
with cement. 

@ Using a router is the secret of a fast, 
slick job. You can rent one from hard- 
ware stores, counter-covering dealers, or 
tool-rental shops. It will usually come as 
a kit with three special bits—one for 
trimming the selfeedging, one for cutting 
matching seams, and one for final bevel- 
ing of the counter edge. 

In working with contact cement, re- 
member that both surfaces—counter and 
laminate—must be coated and allowed to 
dry, and not be permitted to touch until 
perfectly aligned. They bond instantly 
and can’t be pulled apart. Test-fit all 
pieces first to be sure they’re accurate. 
The wood counter (especially the porous 
edges) may require several coats. If dull 
spots show up after the cement has dried, 
use more cement. 

The laminate can be cut best with a 
saber saw, but you can also use a jigsaw, 
circular saw, or handsaw. In using a 
handsaw, back up the laminate with a 
board to keep the thin sheet from crack- 
ing. Cut all pieces slightly oversize, as 
chipping at the edges is unavoidable. 
Trim rough edges later. 

Wax the top surface of the laminate 
with a liquid floor wax to avoid scratches 
during installation and to keep unwanted 
cement from sticking. After bonding, all 
surfaces must be rolled with a small hand 
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4. HEAT EDGE STRIPS that curve to make them 
flexible. Hold them over an electric range or 
infrared heat lamp, but not an open flame. Heat 
should not exceed 250 degrees. 


ce: 


7. PROP BACKSPLASH STRIP temporarily against 
the wall with scraps of plastic to hold it like 
this. Slip metal cap strip over the top edge 
and scribe a pencil line along the wall. Then 
remove the plastic and nail the cap strip to the 
wall along the penciled guide line. 


10. TO MAKE AN INVISIBLE SEAM, clamp the 
two meeting sheets to a board with a slight gap 
between them. Then run a router through the 
gap along a straightedge; it will cut two per- 
fectly matching edges. To line up the router, 
make a gauge as shown in sketch at right. 


A 








5. NEATEST TRIMMING JOB is with a router and 
special cutter, as above. Roller guide rides 
on top of counter, holding the bit at an exact 
depth so it trims the edge strip off flush. 


8. SLIP BACKSPLASH STRIP into end of cap mold- 
ing and gradually, with twisting pressure, work 


it into the slot along the cap. Contact ce- 
ment won't bond well to painted walls, so use 
mastic for this job—a thin coat on the wall 
and a thick, combed coat on the laminate. 


11. MAKE A GAUGE by cutting a slot in a scrap 
of laminate with router and laminate against a 
straightedge. Then lay the gauge over the gap 
between the sheets and clamp the straightedge 
to guide the router. Adjust the gap so no more 
than 4%” is cut from each edge. 


STRAIGHTEDGE 





ie, 


6. USE A FILE to remove the slight burr usually 
left by the router bit. Hold the file perfectly 
flat and cut only on the forward stroke to 
avoid chipping off the plastic at the edge. 


9. LAY OUT THE COUNTER TOP so no seams in 
the laminate are closer than 8” to joints in the 
plywood counter. This keeps gaps or uneven- 
ness in the joints from later opening up the 
seams. Metal cove strip is nailed to bottom of 
backsplash after the backsplash is in place. 


12. SPREAD CONTACT CEMENT with the special 
applicator made for the purpose. Keep cement 
2” away from edges that fit into metal channels 
or it will be difficult to slip them in. 


CONTINUED 








13.°TO KEEP SHEETS FROM TOUCHING the 
counter while they’re being positioned, the pros 
lay out old Venetian-blind slats. Thin wood 
slats, wires, or scrap strips of laminate can also 
be used, but waxed paper is no longer recom- 
mended as it often sticks. Slide the slats out one 
at a time when sheets are in place. Where two 
sheets join, leave slats under and to each side of 


14, ROLL THE SURFACE with a small hand roller 
to insure firm contact. Start at center of 
counter and work toward ends or sides. Don’t 
roll unsupported edges or the plastic may crack. 


roller, which you can also rent. Regular 
plastic laminate can be safely curved to 
a 6” radius, but for sharper bends a 
special post-formed laminate must be 
used. If a seam between two sheets won’t 
lie flat, the higher side can be hand- 
sanded slightly to bring it level. Sand 
an area several inches back from the edge 
to create a gradual taper that will allow 
the sheet to lie flat. 


16. FINAL STEP is to remove the frayed edge left 
by the router. Do this with a sharp chisel. 
Leaving a slight burr is necessary to insure 
against cutting too close to the edge strip. 
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EDGES WEDGE 
TOGETHER 


PULL THESE 
SLATS LAST 


{ — 











the seam, as shown in sketch above. Pull all 
other slats, then remove those under the seam. 
This creates a wedging action that forces the 
edges of the sheets tightly together. 








15. FRONT EDGE IS TRIMMED with a special 
router bit that puts a slight bevel on the lami- 
nate. Set the router guide carefully to be sure 
that bit doesn’t cut into the edge-facing strip. 





GIANT PANELS 20’ long can cover an entire wall, eliminating 


The 


cutting and fitting of joints. Tied into a U shape like this, 
they can be shoehorned in through any standard-size doorway. 


Surprising: Facts 
About Softboard 


EMEMBER old-time softboard? It 
had a rough, frizzy, unhandsome 
surface, and you could put your foot 

through it if you weren’t careful. Its 
chief charms were that you could buy 
stacks of the stuff for practically nothing 
and work it easily. You threw it up to 
rough-finish an attic or 
basement, and maybe you 
still think of it that way. 

But remarkable things 
have been happening to 
softboard. Modern re- 
search has toughened it, dressed it up, 
and turned it into one of the most versa- 
tile and fastest-selling building materials 
made. Today, it goes under such names 
as insulating building board, fiberboard, 
composition board, or—loosely—just wall- 
board. More than $60,000,000 worth of 
new homes have been built with one 


brand alone; sales of another are well 
into the billions of square feet. 
There are good reasons for this. Line 
a room with this modern offspring of 
early softboard and you have built-in 
insulation as well as a finished surface 
Manufacturers claim it will insulate up 
to three times better than 
plaster and other wall ma 
terials. It also acts as a 
soundproofing surface—in 
fact, many of the familiar 
acoustic ceiling tiles are 
made of essentially the same material 
In its toughest form, you can push a 
hatpin through it yet bounce a hammer 
off it without leaving a mark. Drive in 
the right type of nail and it takes a 92 
pound pull to get it out. Use it to sheath 
a house and it’s said to be 300 percent 
stronger than regular sheathing boards 
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There’s a softboard for almost every need around a home 


CEILINGS 


_ROOF SHEATHING 


so strong that houses built of it have sur- 
vived hurricanes that demolished con- 
ventionally sheathed homes. 

Despite its strength, softboard is un- 
usually light. A 4’-by-8’ sheet weighs 
only 24 pounds—a welcome feature when 
you’re juggling panels overhead. 

Softboard gets its light weight and high 
insulating abilities from its loose, porous 
structure of wood fibers that contains 
millions of tiny air spaces. This trapped 
air, although much less than the aif space 
between wall studs, actually does a better 
insulating job. Reason: It can’t move. 
In large air spaces, convection currents 
carry heat from the inside wall surface to 


How you can conceal nailheads 
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| 
ORDINARY NAILS “POP” because they make big, 
hard-to-patch holes. As wallboard shrinks, the 
heads push out the patches, as at left. Spe- 
cial wallboard nail at right makes a small, 
clean hole. A thin patch then creates an air 
space for the nail to push into without harm. 
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UNDERLAYMENT 


the outside, partially destroying the 
sulating value of the air. 

Types of softboard. Besides plain 
panels, you can get all sorts of decorative 
effects: planks, ceiling tiles, random- 
width paneling, prefinished colored pan- 
els, striated or wood-grain textures. One 
special type serves as a sound-deadening 
underlayment for carpets. Another is 
made to cover a concrete slab to insulate 
it, block dampness, and provide a base 
for any floor covering you want. 

For sheathing a roof, planks come up 
to 174” thick. These combine roof struc 
ture, insulation, and a finished inside 
ceiling all in one. You simply leave the 
rafters exposed and the V-grooved inner 
surface provides a pleasing planked ef 
fect. The surface is vapor-sealed with 
bonded-on aluminum and comes _ pre 
painted. This type of sheathing is so 
strong that it lets you space rafters up 
to 4’ apart. You can walk on it, even 
jump on it, without harm. The top sur 
face is waterproof and serves as a base 
for any type of roofing you want to put 
on. Other special boards are made for 
both sheathing and finished siding on 
exterior walls. 

How you use it. If softboard is so 
good, why use anything else? It has one 
drawback that manufacturers have not 
yet been able to overcome: You can’t 





SWANK BUILT-INS are made economically by 
covering a light wood frame with panels of soft- 


successfully tape and plaster seams be- 
cause expansion and contraction of the 
board caused by changes in humidity will 
open up cracks. 

There are ways around this problem, 
however, that actually take less time and 
skill than conventional methods. One is 
the development of wall-size panels up to 
8’ wide by 20’ long—big enough to cover 
an entire wall in an average room without 
a single seam. You just cut out the door 
and window openings and nail the panels 


board. Doors are trimmed with molding strips 
to make them rigid and permit mounting hinges. 


up. Their light weight makes it possible 
to handle such jumbo sizes easily. 

Another trick is to exaggerate the 
seams instead of attempting to hide 
them. The edges of adjoining panels can 
be beveled or rounded to turn them into 
an attractive decoration. This can be 
done with a saw, sander, router, or just 
a slanted knife blade. 

If you prefer to work with small pieces, 
pick plank or paneling strips that you 
can mount with hidden fasteners or 


Three ways to get neat seams in softboard 


STUD 


PPS 
LT ca 


rounoed || } é | 
EDGES I k ROUNDED EDGE | 
—4—~_ WALLBOARD — Jl = 
GAPPED WALL JOINT 
BY GAPPING PANELS SLIGHTLY, vou eliminate 


batten strips, and joints can expand and con- 
tract without affecting their appearance. 


GAPPED CORNER JOINT 


WALLBOARD 

TIGHT CORNER JOINT 
Edges can be rounded, as at left and center 
above, for a pleasing effect. For a tight corner, 
at right, panels can be mitered. 
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IT CUTS EASILY—with no messy sawdust—when 
you use a sharp blade or special wallboard 
trimming knife. Thin boards cut through in a 
single stroke; thick ones require two passes. 


staple through concealed flanges. Panels 
are available with shiplap or beveled 
tongue-and-groove edges that match dec- 
orative groovings in the face so you can’t 
tell where the real joints are. These 
conceal nails and also allow for expansion 
and contraction. 

How to choose the best type. Soft- 
board comes in a number of different 
thicknesses’ and grades of density or 
hardness. Your choice here is between 
maximum strength, which the dense, hard 
boards give, and maximum insulation and 
sound absorption, which the lighter boards 
give. The dense boards are also a little 
heavier to handle and usually a little 
higher in price. 

If you’re lining an attic to make an 
adult guest room, a lightweight board 
will save you money and provide the 
greatest insulation. If you’re making a 
playroom for the kids, the harder type 
is your best bet—a misguided tricycle 
can break through a light board but not 
a dense one. 

Another factor in your choice is mois- 
ture. The light insulating boards are 
seldom factory-treated to resist moisture 
absorption. Used in a steamy bathroom 
or kitchen, they can pick up enough 
moisture to lower their insulating value, 
just as a wet blanket no longer keeps 
you warm. 

For such damp-area applications, be 
sure to choose a board that’s designed 
to withstand moisture. You'll find two 
types, one with a surface that has been 
sealed to prevent moisture from passing 
through, and another in which the fibers 
themselves have been chemically treated 
to resist moisture. It’s important to know 
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what you’re getting because some manu- 
facturers provide both protected and 
unprotected versions of the same identi- 
cal-looking board. 

If you plan to use softboard to resur- 
face an old, cracked ceiling, pick a light- 
weight type made for the purpose. This 
is a fairly dense, tough board but light 
because it’s thin—usually 4”. It is much 
less likely to crack or break than a softer 
board twice as thick—important if you’re 
doing a ceiling job yourself. Such panels 
weigh as little as 16 pounds for a full 
4’-by-8’ sheet. 

For walls, panels should be 34” or more 
thick. Newly introduced smooth-faced 
panels provide a slick wall surface that’s 
ideal for formal living and dining rooms. 
However, the more common fabric-like 
and pebble-grain surfaces have a special 
virtue: Their texture helps hide nails and 
blemishes and reduces glare reflections. 

For exterior sheathing, siding, floor 
underlayment, and other special jobs, 
be sure to get a board that’s made for 
the purpose. Weights, and often chemical 
treatments, vary widely according to the 
use. Sheathing, for instance, is usually 
made extra dense to provide more nail- 
holding power. 

Although special plank and tile forms 
cost up to 25 cents a square foot, stand- 
ard factory-painted light-body panels sell 
for as little as 8 cents a square foot and 
denser types for about 91% cents. 

How to get a good job. To keep panels 
from expanding and bulging after they’re 
installed, the lighter types are left un 
stacked for 24 hours in the room where 
they are to be used so they will pick up 
moisture and expand ahead of time 
Denser types are hosed down and stacked 
flat overnight. After installation, the 
slight shrinkage during drying assures a 
flat surface. 

To prevent nail patches from “pop 
ping’’—being pushed out as the wallboard 
shrinks—the nailheads are deeply counter 
sunk. The heads are then covered over 
with a thin patch that leaves a small air 
gap between the nail and the patch. In 
this way, the nailhead never touches the 
patch and can’t push it out. The air gap 
also keeps any moisture that condenses 
on the nailheads from coming through 
and spotting the wall. Special nails with 
sharp-edged heads are used to make 
small, clean-cut holes that are easy to fill. 
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Short Cuts 
and Tips 
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BICYELE CONE NUT 


Bike Cones as Hold-Down Nuts 


Cone nuts that can be purchased in 
various sizes from a bicycle shop are 
ideal for clamping jigs and workpieces to 
the drill-press table. I found a size with 
a 5/16”-24 thread that works perfectly. 


Wrench Serves as Handle 

AN OPEN-END wrench—any size—slipped 
under the wire handle of a pail, as in 
photo above, makes easier work of carry- 
ing heavy materials. The weight is dis- 
tributed along the broad side of the 
wrench, providing a grip that won’t bite 
into your flesh as the wire often does.— 
Steven R. Scadding, Toronto, Ontario. 


The two flat sides of the nut fit the slots 
in my drill-press table snugly so the nuts 
can’t turn. Clamping bolts with nuts 
attached can be slid to any position in 
the slot and the nuts don’t have to be 
held with a wrench for tightening.—F. H. 
Louden, Sarasota, Fla. 


TWO-SIDED 
SANDPAPER 
WASHER 

Poel 
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Sandpaper Washers Lock Knobs 

INVISIBLE lock washers for drawer or 
cabinet knobs can be made by gluing 
two sheets of sandpaper back-to-back. 
Cut washers out of the double sheet to 
fit behind the knobs. When the screws 
are tightened, you'll find that the knobs 
will be almost impossible to turn.—Daniel 
Bousha, Jackson, Mich. 


169 





Inside-Out 
Carving: 


This ingenious trick produces 
raised designs in wood that 
will mystify your friends 


| EAUTIFULLY embossed designs in 


wood pop right out before your eyes 
in this ingenious method of inside-out 
carving. To create a pattern, you first 
punch grooves and dimples into the 
wood, then literally turn them inside out 
so they stand above the surface of the 
wood. The result is a raised design that 
has the look of a delicate hand carving 
without the tedious work. The striking 
three-dimensional effect makes attractive 
decorations for plaques, door panels, 
trays, lamp bases, and boxes. 
The trick is based on wood’s ability 
to be compressed and then return to its 
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PUNCHING 


=| 


Ww 
COMPRESSED 


DESIGN IS PUNCHED 
into wood, compressing 
fibers below surface. 
Two punches—a round 
one for dots and a rec- 
tangular one for ridges 
—produce a variety of 
handsome patterns. 








original shape after it has expanded 
Using punches of various shapes, you 
hammer the desired design into the wood 
to a uniform depth of ;;” to 1%”, de- 
pending on the wood’s hardness. Then 
you plane off the surface of the wood 
down to the level of the punched-in de- 
sign. When the planed surface is steamed, 
the compressed wood fibers expand to 
their original height, turning the punched 
design into a raised image. 

The method will work on any kind of 
wood except plywood, but the easiest to 
use is a softwood, such as clear pine. 
Designs can be sketched on the wood or 
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Mower Handle Adjusts Easily 

My rotary mower has a handle that 
pivots up for storage. The 3/16” posi 
tioning bolts in the handle brackets had 
to be loosened with wrenches and some- 
times slipped in use. I replaced them, 
using carriage bolts with shoulders that 
just fit in the bracket slots. A rod, welded 
to each nut, provides a lever that makes 
tightening and loosening easy.—A. D. 
Allen, Plainfield, Ind. 





WOOD IS PLANED OFF 
-———- level with the punch 


PLANING 





4 has / marks, leaving a flat 
surface. Brace the wood 
against a stop block. Be 





TOP SURFACE 


careful not to cut be- 
low the level of the 


REMOVED punch marks. 


traced on with carbon paper from exist- 
ing drawings. 

For round figures representing flower 
petals, fruits, or rivet heads, you can use 
ordinary pin punches. Special punches 
for triangular, square, oval, and other 
shapes can be made from old files or steel 
bar stock. For long thin lines, curves, 
scallops, and other irregular designs, 
bend strips of metal into the desired 
shape and drive the edges into the wood. 
For rigidity, the metal should be at least 
1/16” thick. 

To bring out the design, simply hold 
it in the steam from a teakettle spout. 


STEAMING THE WOOD 
swells the compressed 
fibers so they rise above 


STEAMING 


4s | 





the surface. This pro- 
duces an embossed de- 





sign exactly duplicating 
the pattern of the orig- 


EXPANDED ; 
inal punch marks. 


wOOoD RISES 


Three to four minutes should complete 
the expansion of the wood. If the raised 
figures aren’t fully sharp, you can touch 
them up with regular carving chisels, 
which increase the effect of hand carving. 
You may also want to use a gouge to 
produce a carved texture over the entire 
panel. Light sanding and a stain or other 
natural finish complete the job. 

The same method can be used to deco- 
rate lathe turnings. Just punch the de: 
sign into the rough work, then turn down 
the surface and steam out the embossed 
pattern to produce a really eye-catching 
effect.—Walter E. Burton. 


eeeeveeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee 


Stub Screwdriver Loosens Frozen Screws 


THE handiest tool I’ve found for loosening rusted 
or frozen screws is a stub screwdriver I made by cut- 
ting off the blade of a square-shank screwdriver. The 
tool and work can be held between vise jaws to pre- 
vent the blade from coming out of the screw slot when 
torque is applied to the square screwdriver shank 


with a wrench. 


The vise jaws should not be fully 


tight as the screwdriver will need a little play to make 
part of a turn as the screw starts to back out.—H. J. 


Gerber, Stillwater, Okla. 





Short Cuts 
and Tips 


FROM FS READERS 
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Stand-Up Plug Cutter for Yard or Garden 

I’vE made a gadget that cuts clearance holes around 
underground lawn sprinklers, serves as a bulb planter 
and grass transplanter—and even digs small post holes 
To keep neighbors from borrowing mine, I’ve had to 
make 20 of these back-savers for local distribution. 

I made the T-handled trimmer first. The cutter cup 
is 3” pipe. You just center it over a sprinkler head 
and press down on the handle with a twist to provide 
both shearing and cutting action. Later, when my wife 
had a batch of bulbs to plant, I added the rod and 
plunger (far left). The only problem was to provide 
a means of locking the plunger out of the way at the 
top of the cutter cup, so it wouldn’t interfere with the 
tool’s original use. Inserting the shaft through a rubber 
ball solved this problem. 

You start with the plunger in this raised position, 
also, when digging holes for bulbs. Shove and turn 
the cutter full depth, and draw it out. The inside 
taper compresses the dirt so it won’t slip out of the 
cup while you place the bulb in the hole. Then press 
on the top knob to eject the dirt, filling the hole above 
the bulb. To transplant, remove a plug of earth and 
replace it with a plug of new grass you’ve rooted for 
this purpose.—Fred P. Faltersack, San Jose, Calif. 
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Here’s how 
to save 
that costly 
poolside 
accessory 


Restoring an 
Old Diving Board 


\ 7HEN a laminated wood diving board 

begins to split at the seams, there’s 
just one thing to do: cut it apart and 
glue it back together. This is an expen- 
sive job to have done, but not hard to do 
yourself. 

If the cocoa mat is not worn, remove 
it and set it aside. Otherwise order a 
new mat from your swim..ing-pool dealer. 


Look for and remove tie bolts running 

through the board from edge to edge. 
Since the board is going to be sliced 

along the old glue joints, a carbide-tipped 


blade is best used in the table saw. Feed 
the board into the saw slowly and have 
someone at the far end to support it. 
Number the strips so they can be re- 
assembled in the same order. Light 


INSTALL NEW TIE BOLTS if the old ones appear 
rusted. Galvanized threaded rod, available 
in hardware stores, can be used. Set the nuts 
and washers into the edges of the board. 


sanding will prepare edges for gluing. 

Resorcinol glues such as Elmer’s, Wil- 
hold, or Weldwood waterproof types are 
best. Follow instructions carefully and 
do the job in an area not cooler than 70 
degrees. Glue several strips together, 
clamp them tightly and allow them to 
dry overnight. Then glue and clamp 
more strips to those already assembled 
until the board is complete. 

Install the tie bolts, and sand the sur- 
face of the board smooth. A belt sander, 
of course, will do the job quicker than 
hand sanding. Seal the entire board with 
several coats of spar varnish. Soak the 
cocoa mat, stretch it over the board, and 
tack it in place wet. It will dry tight and 
remain that way.—R. J. De Cristoforo. 


APPLY SEVERAL COATS of spar or marine varnish 
over the entire board. Allow plenty of drying 
time between coats, and sand each coat to 
provide a tooth for the one following. 





Short Cuts 
and Tips 


FROM PS READERS 


UPPER 
PARTITIONS | 
(16's, (7 REQ) 


Soca 


| LOWER _| 
PARTITIONS 
(4*6's, 2REQ) 


Workshop Parts Bin 
Has 24 Cubbyholes 

SYSTEMATIC storage of 
such items as bolts, spikes, 
and pipe fittings relieves 
workshop clutter. This 24- 
bin unit will bring quick 
order to the most chaotic 
shop. Standard lumber is 
used throughout. The unit is 
dimensioned for minimum 
waste. Make a cardboard 
template of the upper parti- 
tion pattern to simplify lay- 
out. Sand all pieces, and as- 
semble with glue and finish- 
ing nails. Labels on the top 
edges of the face boards 
will identify bins and speed 
sorting. (Photo: SpeedWay 
Div. of Thor Power Tool 
Co.) —George Sponhaltz, Stu- 
dio City, Calif. 
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Roll Your Own Washers 

Snip the fingers from a discarded rub- 
ber glove, trim away the tips to form a 
tube, and roll into tight rings. These 
make good washers for hose couplings.— 
Harry Wheeler, Toledo, Ohio. 


>PP METAL washtubs make good seed 
trays. Cover the bottom with soil, five or 
six inches deep, and sink a funnel at the 
center. Water by pouring into the funnel. 
Moisture seeps up through the dirt with- 
out disturbing seeds or young plants.— 
Blanche Campbell, Rivera, Calif. 





Which body is 
better sealed’? 


There’s more rubber weather sealing 
in the 1961 Ford Family of Fine Cars 


Ford Motor Company 
builds better bodies 


e@ Passengers in our cars are well 
protected against all kinds of 
weather and driving conditions. 
Doors and windows have more 
rubber weather sealing than com- 
petitive cars. Water, cold air and 
dust are sealed out. Interiors re- 
main dry and comfortable. 


@ Millions of car frames are 
shaped like an ““X.’’ Weak in the 
middle, they lack the strength of 
strong side rails. Guardrail frames 
in the Ford Family of Fine Cars 





curve out. They are strong in the 
middle. This is true of Ford and 
Mercury. Guard rails also protect 
passengers in the unitized bodies 
used in Falcon, Thunderbird, 
Comet and Lincoln Continental. 


@ Rubber body mounts are used 
to seal out road and engine noise. 
They prevent it from being trans- 
mitted into the car. The more 
rubber body mounts there are, 
the more effective the sound 
barrier. With 50°, more rubber 
body mounts in our cars, the 
result is a remarkably quiet ride. 


e Also adding to the silence of 





the ride is the extra sound insula- 
tion. We use more than other 
manufacturers use in comparable 
cars. In the Mercury, for instance, 
we use over 65 pounds of sound 
and weather insulation. 


These are 4 of the many reasons 
we think you will find (upon 
comparing our cars with other 
cars) that Ford Motor Company 
builds better bodies. 


FORD - FALCON - THUNDERBIRD - COMET - MERCURY: LINCOLN CONTINENTAL 
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New Ideas in Photography 


EXTREME CLOSE-UP MOVIE 
ZOOM is simple with Kodak 
Zoom 8 Reflex Camera. 
Through-the-lens viewing 
lets you compose your pic- 
ture precisely. Low-cost 
Kodak Portra Lenses, at- 
tached to camera lens, let 
you come as close as 16 
inches to your subject. 
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ZOOM LENS is controlled by the same button and the same motor that 
operate the camera. Push up for wide-angle, down for telephoto—or stop 
anywhere between or zoom manually for special effects. 


Dramatic movie zoom close-ups 
made easy by new Reflex Camera 


Dramatic ultra-close zoom 
shots are easy with a Kodak 
Zoom 8 Reflex Camera —be- 
cause youdo your viewing right 
through the taking lens! 
There’s no framing error— 
even at close range! 

With this movie camera, 
you can show a face—then 
safely zoom in for expressive 
eyes ... or for a youngster’s 
missing front tooth . . . or for 
an identifying badge on a cap. 
You know the framing will be 





MIRROR 


TO EYEPIECE 


MIRROR 
SPOT 











exactly right! You can picture 
a flower bed—then zoom in 
confidently for the center 
beauty. Or show a single 
bloom, then zoom in for the 
butterfly on it! 

The camera’s motor-driven 
lens lets you zoom in and out 
with professional smoothness. 
Electric eye adjusts exposure 
automatically. A meter lock 
lets you switch from automatic 
to manual exposure control 
whenever you choose. 

Kodak Zoom 8 Reflex Cam- 
era is less than $200. Other 


Kodak movie cameras from 
less than $27. 


“© BEAM-SPLITTER lets you see in view- 


finder the exact picture going to the 
film. It is an angled glass disc with 
a small translucent mirror spot in the 
center. Part of the light hitting the 
spot is reflected to the eyepiece— 
to produce a sharp, clear image. 





from Kodak 


These fully automatic cameras 
are also fully adjustable! 


Each of the Kodak 35mm cameras at right 
is two cameras in one. Each is fully auto- 
matic . . . each is fully adjustable 
whenever you wish! 

Fully automatic. Each camera actually 
sets its own lens—doesn’t just tell you 
where to set it. This can be a big help 
when drifting clouds suddenly change the 
brightness of the scene. Or when your sub- 
ject—say, a romping boy—quickly moves 
from sun to shade. You keep your eye glued 
to the action, getting the best shots, while 
the electric eye selects correct exposure. 

A novice who borrows your camera will 
especially appreciate the automatic lens- 
setting. It brings fine-camera results with 
simple-camera ease. 

Fully adjustable. When you want to set 
your camera manually, just lock out the 
automatic control. Then take your choice 
of lens opening and shutter speed to get the 
exact effect you wish. 

These two-in-one cameras are the modern 
way to fine 35mm slides. Examine all three 
at your Kodak dealer’s. Ask your dealer for 
exact retail prices. 





Get BOTH of these advantages 
in your next slide projector! 


Check two important points when you 
shop for an automatic slide projector: 
Reserve light power—to fill a large 
screen, or a distant screen, or to bring out 
the sparkle in dense slides. 

Even brightness all over the area—no 
distracting “‘hot spots’’ or dark corners. 
You get both advantages in a Kodak 
Cavalcade Projector. And it’s completely 
automatic, shows your slides for you. You 
can join the audience to enjoy the show 
... yet keep full control. See your dealer 
and see for yourself! From less than $110. 











KODAK MOTORMATIC 35, most automatic of the 
automatics! After each shot, spring motor advances 
film, cocks shutter. You can click off 10 shots in 10 
seconds! For flash pictures 5 to 25 feet from subject, 
setting focus automatically sets correct lens opening. 
f/2.8 lens. Shutter speeds from 1/40 to 1/250. 
Drop-in film loading. Less than $110. 


ae 


. as 


KODAK AUTOMATIC 35 has f/2.8 lens, two shutter 
speeds. One-stroke thumb lever quickly advances film. 
Bright-frame viewfinder lets you frame scene quickly; 
signals if camera is set for “manual,” and if light is 
too low; also reminds you to wind film. Less than $90. 


KODAK RETINA AUTOMATIC Ill, newest in the world- 
famous Retina series. f/2.8 lens. Shutter speeds from 
1/30 to 1/500, Fast single-stroke film wind. Coupled 
rangefinder; complete depth-of-field scale. 

Shutter release locks if light is too dim. 

ASA index settings 10 to 1250. 

Less than $130. 


Prices are subject to change 
without notice. 

Many dealers offer terms 
as low as 10% down. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


See Kodak's “The Ed Sullivan Show" and “The Adventures of Ozzie and Harriet 
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CUT OFF . FILE PRONGS TO SLIP 
INTO VALVE STEM 





Here’s a handy tool for garagemen or 
motorists. It’s a key for removing the 
core from tire valves. Make it from a 
sardine-can key by cutting off the end 
of the slotted part. File the prongs so 
they slip easily into the valve stem. 


SPRAY FULL-STRENGTH 
LIQUID DETERGENT 


—— 
RINSE WITH HOSE 


Cleaning wire wheels, usually a tedious 
job, can be speeded by spraying full- 
strength detergent on them with an insect 
sprayer. Wait a few minutes for the 
detergent to work and flush with a garden 
hose hooked to a hot-water faucet. 





TO HORN WIRE 
DISCONNECTED 
FROM 


if a defective horn button on an older 
car or truck can’t be fixed, substitute a 
foot switch. An old starter switch, 
mounted on the floorboard and wired to 
the horn, can be operated with your left 
foot. You may even like it better. 
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Make a speed wrench out of a lug 
wrench by cutting off the socket opposite 
the one you use for your car, and adding 
a wooden handle. Wrap the other two 
ends with solder to increase the flywheel 
effect when you spin the wrench. 


CONTINUED 





FIRST-TIME OFFER to 
POPULAR SCIENCE READERS 





138 AUDUBON 


BIRD PRINTS 


GENUINE REPRODUCTIONS IN 12 COLORS— 
LARGE 9” x 12” SIZE— READY FOR FRAMING 


4 FAMOUS CURRIER & IVES PRINTS 





18 MAGNIFICENT 
BIRD PRINTS: 
Summer Tanager 

Cardinal 

Blue Jay 
Meadowlark 

Wild Turkey 
American Redstart 


ERE is one of the biggest 

bargains ever offered to na- 
ture lovers, art lovers, and all 
who treasure rich beauty for 
the walls of their home! 

For only $2.00 you may have 
this “‘collector’s portfolio” of 
EIGHTEEN beautiful, authen- 
tic reproductions of Audubon’s 
best-loved Bird Prints . . . big, 
handsome 9 x 12 inch genuine 
lithographic reproductions in 12 
vivid colors, on heavy, vellum- 
type paper, ready for framing. 


Great Blue Heron 
Belted Kingfisher 
Goldfinch 
Mockingbird 
Purple Finch 
Bobolink 

Field Sparrow 


Warblers and 
Bluebirds 
Ruby Throated 
Hummingbird 
Robin 


Baltimore Oriole 


Prized by Museums, 
Collectors 
These 18 exquisitely beautiful 
Bird Prints are the favorites 
from the famous series of paint- 
ings, Birds of America, com- 
pleted in 1838 by the great 
artist and naturalist, James 
Audubon. Today the originals 
of his 435 hand-colored plates 
command thousands of dollars 
when museums and collectors 
are able to buy them. 
Color-perfect reproductions, 
like the 18 you get on this re- 
markable offer, are cherished by 
leading decorators too. Imagine 
the dramatic effect, beauty and 


Mourning Dove 























18 WILDFLOWER PRINTS 
Ready for Framing — only $2.00 


As ANOTHER special bargain, get 18 full-color WILD- 
FLOWER PRINTS, based on Smithsonian Institution's 
famous Wildflowers of North America portfolio, for only 
$2. Best-loved favorites — wild rose, holly, water lily, 
aster, laurel, mountain azalea, 12 more, ready for fram- 
ing. To get these, check coupon at bottom, send only $2 on 
money-back satisfaction guarantee, AND ALSO receive — 


FREE — Famous Garden Wheel 


to make your garden the neighborhood showplace! Simply 
turn Dial to flower you want — tells instantly color and 
size ... when, where, how to plant .. . how to care for 
it, when it blooms. What to do each month of the year for 
a gorgeous garden, Fascinating! Free with your 18 Wild- 
flower Prints! 


ALL for only #290 


distinction this striking collec- 
tion of Bird Prints will bring to 
the walls of your living room, 
den, library or office . . . the in- 
terest in nature they'll arouse 
in your child’s room... or what 
exciting gifts they will make! 


EXTRA GIFT for 
Promptness! 


AND, if you mail the coupon 
below without delay, you will 
ALSO receive — at no extra 
cost — FOUR quaint, full-color 
Currier & Ives Prints in faith- 
ful reproductions that charm- 
ingly depict the Four Seasons 
of the Year. You actually get a 
total of TWENTY-TWO 
decorator-quality Prints for 
ONLY $2! 

But supplies are limited. For 
your 18 Audubon Bird Paint- 
ings ... plus your 4 Currier & 
Ives Prints . . . ALL for only 
$2.00 . .. mail the coupon below 
now. Your satisfaction is guar- 
anteed, or money back. Simply 
fill out coupon, put in an enve- 
lope with two $1 bills, and send 
to: BOOK ENTERPRISES, 
INC., Dept. B-1, 310 East 44th 
St., New York 17, N. Y. 





orem 





BOOK ENTERPRISES, Inc., Dept. B-1, 

310 East 44th Street, New York 17, N. Y. 
I enclose $ for 

Audubon Bird Prints at $2 per set postpaid. If not com- 

pletely satisfied, I may return within 10 days for full 

refund. With each set. ordered I am ALSO to receive 

4 Currier & Ives prints PREE 


set(s) of 


AGATE. . cccccvcsccccccccccccccccccs soccescocecces cece oe 


City Zone State 


1 ALSO enclose ¢ for 

set(s) Wildflower Prints at $2 per set 
Garden Wheel FREE with each set, on same mor 
back guarantee as above 














More Hints from 
the Model Garage 


JOCKEY WHEEL ONTO 
HUB WITH SHOVEL 


A shovel can make light work of chang- 
ing a wheel. Slip the shovel under the 
wheel, pry up and pull out to lift it off 
the studs. Slide the fresh wheel into 
position on the shovel and pry up to 
raise the wheel onto the studs. 





A short extension on your spark-plug 
wrench makes plug replacement easier 
and may save your wrist from being 
burned by a hot manifold. Drili holes at 
both ends of the pipe, one to bolt it to 
the wrench and the other for a T handle. 
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Want battery water handy in the garage? 
Instead of keeping it in a glass bottle, 
which will shatter if dropped or frozen, 
use a squeezable plastic ketchup dis- 
penser. The thin spout meters water ac- 
curately, eliminating danger of overfilling. 
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WOOD BLOCK CHAIN BLOCK TO ~ 


SEAT FRAME 
Per — a os le 


Change the angle of your foot on the 
gas pedal by resting the heel on a block 
of wood. It will make long trips less tir- 
ing. Chained to the seat frame, the block 
can’t interfere with the brake and can 
be slid under the seat when not needed. 





NOBODY KNOWS 
THE INS AND OUTS 
OF FUNCTIONAL 
STYLING LIKE 
CHEVY! 


Easier to get in and out 

Easier to get your baggage in 
and out 

Easier to get in and out of 
parking places 


It’s as easy as slipping into the 
driver’s seat to see that this new 
’61 Chevy has got people sized up 
in beautiful style. For this is one 
car that makes beauty make sense 
—from its slimmer, trimmer out 
size to a remarkably roomy in 
size. Larger door openings—as 
much as 6 inches wider—are an 
open invitation to get in and be 
on your way. Entrance height is 
up, too—as much as nearly 2 
inches in hardtops. And there’s 
more front seat leg room, more 
foot room in the rear and gen- 
erous head room (up to 2 inches 
more in the sport coupe). Seats— 
as right for sitting as they are for 
seeing—are up to 14% higher. 

These sensible new dimensions 
even reach right back to the easier 
loading new deep-well trunk that 
lets you pile baggage 15% higher. 
Packing it is child’s play with the 
loading height dropped as much 
as 101% inches down to bumper 
level. And to wrap it up, that 
slimmer outside design makes for 
easier handling, parking and 
garaging. But really, the best way 
to see how this ’61 Chevy fits your 
style is to try it on for size at your 
Chevrolet dealer’s. . . . Chevrolet 
Division of General Motors, 
Detroit 2, Michigan. 





Champion Spark Plug Company offers you the trip 


Win your own airliner 
...plus §6,00000 





of a lifetime! 


and crew for 2 weeks 
spending money! 


Plan your own trip anywhere in North America! Take along 
your family and friends—up to 12 people in all! Plane and 
crew expenses paid. $5,000 spending allowance. All tax paid 
on first prize. Nothing to buy! Enter at your favorite service 


Station, car dealer or garage! 


Here’s your chance of a lifetime to travel 
wherever you want on the continent of 
North America in your own private airliner! 

Visit Mexico, Alaska, Maine or any of the 
thousands of fascinating places in between. 
California, Chicago, New England, Canadian 
Rockies, New York... you name it! For 14 
glorious days this luxury plane and crew are 
at your command. You can fly from place to 
place whenever you like! 

Your whole family can go along with you. 
Take along your friends, too, if you like. 
You're allowed up to 11 guests. Your party 
can include 12 people in all. And you’ll be 
able to live in style while you see the sights of 


Or win any of 1,159 other valuable prizes! 


a lifetime, because you'll be given $5,000.00 


in cash for spending money. 


It's easy! Anyone can win! You don’t have 
to buy anything! Just go to your favorite 
service station, car dealer or garage. Get a 
free spark plug check and a Champion entry 
blank. It gives you complete details and 
contest rules. (You just write a simple state- 
ment in 25 words or less!) 

Contest opens April 11—closes May 31. 
Winners will be notified about July 31. Trip 
can be taken any time during the following 
12 months. So drive in and ask for your free 
spark plug check and entry blank today! 


Comet 2-door sedan—This is the 
new 1961 model. Equipped with 
heater and whitewall tires. 

Ford Falcon Tudor Sedan—New 
1961 model equipped with heater 
and whitewall tires. 

Studebaker Lark 2-door sedan— 
New 1961 model equipped with 
heater and whitewall tires. 
Rambler American 2-door sedan 
—New 1961 model equipped with 
heater and whitewall tires. 

2 Lone Star 15-ft. runabouts — 
Each with trailer and the outboard 
(up to 40 h.p.) of your choice. 


12 Stromberg-Carison stereos — 
High-fidelity stereo phonographs 
with AM and FM radios. 

35 Bell & Howell movie cameras 
—With the new eleetric eye that 
automatically sets exposure. 

156 Evans bicycles— Interceptor 
300 model in your choice of either 
boy’s or girl’s style. 

250 Coleman camp stoves— 
Lightweight and clean-burning for 
camping or backyard barbecue. 
700 Coleman picnic coolers— 
Lightweight, Snowlite coolers with 
thick, protective insulation. 
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| CHAMPIO 


CHAMPION 
SPARK PLUG COMPANY 
TOLEDO 1, OHIO 





Gus Keeps 


“New troubles, Miss Duval?” Gus asked. 
The French girl crinkled her dark 

eyes. “The same one, M’sieu Wilson. 
Again the horn does not blow.” 
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a Lady in Line 


cE S GUS WILSON waited in line at 
Aw state-operated inspection sta 

tion, a horn beep behind made him 

look around. From the wheel of a small 
imported sedan a girl waved a greeting. 

The owner of the Model Garage waved 
back. Madeline Duval, a French ex- 
change teacher, boarded at the house next 
door to him. He’d met her several times. 

It was late afternoon of a warm spring 
day. The line was long but moved often 
enough to make waiting drivers keep 
their engines running. Car after car crept 
through the station, and Gus’s own coupe 
soon won its inspection sticker, days 
ahead of the deadline. 

Gus drove back to the garagé and had 
just started a finicky ring job when Stan, 
his young mechanic, interrupted him 
“Lady to see you, Boss.” 

“Can’t you take care of it, Stan?” 

Stan grinned. “I wouldn’t mind. But 
she asked for you specially, Gus.” 

Gus walked to the front, his mild an 
noyance gone as he saw who it was. 

“Make out okay at inspection, Miss?” 

The young French teacher’s pert fea 
tures twisted in a grimace. ‘‘No, M’sieu. 
It is the horn that does not blow.” 

“Can’t be serious,” remarked Gus 
“Didn’t I hear you blow it back there?” 

“Yes, and even now it works.” She 
demonstrated with a brief, ladylike toot. 
“But when I come to the end of the so 
long line, and the man says to blow it, it 
will not sound.” 

“Stan, check the fuse holder,” ordered 
Gus. “Look for chafed wiring; clean the 
button contacts. That should do it.” 

Gus returned to his ring job and an 
occasional blast testified that Stan was 
checking. Soon the little car rolled out 

“Tightened one terminal, Gus,” re- 
ported Stan. “Oh-oh! Look who’s here!” 

Gus looked up to see Daisy Allen 
alighting from her ’54 sedan. 

“Nothing doing!” said Gus firmly to 
Stan’s mute glance of appeal. “Today 
Mrs. Allen is your customer.” 
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FREE! A ‘‘Steelmaster”’ 
$5.25!) or a‘ 


Hammer (Value 
Yankee-Handyman”’ Spiral 


Ratchet Screw Driver (Value $4.98!) with each 
purchase of a Stanley Power Tool as shown 
See these Stanley Spring Specials at your 


Stanley Retailer today. 


Why buy tools twice — BUY STANLEY! 


Model H272. New 7” Builders Saw .. . 
the best builders saw for the money! 
Heavy-duty; improved construction 
‘‘Motor Saver"’ Drive. Nearly 40% more 
cutting force at working speeds. Com- 
pare price! Special Value —Only $49.95. 


Model H273. New 7” 
Heavy-Duty Builders Saw 
| Ball-bearing con 
struction; ‘‘Motor Saver” 
Drive. Large, rear posi 
tion depth and bevel con 
trol knobs. With free 
Hammer — Only $64.95. 


Model H274. New 714,” 
Saw the de luxe 
heavy-duty builders saw 
for contractors! All bal! 
bearing construction. Ex 
clusive Ball-Bearing 
Lower Guard; won't jam 
at any angle. With free 
Hammer — $79.95. 
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Model H264. 7% H.P. Router. Heavy 
duty; 23,000 R.P.M. ‘‘Spotlights’’ work- 
ing area; brightness increases with work 
load. Recessed safety switch; microm 
eter depth adjustment. Full ball bearing. 
With free Screw Driver — Only $69.95. 


[ 
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| FREE 


Model H267. 114 HP 
Router. Heavy-duty; 
27,000 R.P.M. Spotlight 
throws bright beam on 
guide line! Micrometer 
depth adjustment for 
settings as fine as 4 of 
‘ba With free Screw 
Driver — Only $85.00 


ee ee ad 
Model H15. 4 H.P. 
Router. 27,000 R.P.M 
This lightweight cham 
pion of the router world 
will do 90% of your 
woodworking jobs! With 
free Spiral Ratchet Screw 
Driver — Only $42.00. 


FREE 
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BETTER AND 
ndustrial hardware © dr ry hordwore « 
cootings © strip steel © steel « 


ANA 


tives 


s of The Stanley Works, New Britain, Conn.- 


s in the United Stotes 


Model H75 Sabre Saw. Heavy-duty per- 
formance that will satisfy the most de- 
manding craftsman! Cuts scrolls, 
curves, wood, metal, plastic, veneers. 
Exclusive 5¥g” stroke (3300 per minute). 
With free Spiral Ratchet Screw Driver 
and at reduced price — Only $44.95. 


Model H31. Heavy-duty Belt Sander with 
positive non-slip timing belt drive. Easy 
tracking adjustment; simple belt chang- 
ing; out-of-way cord. Air-cooled motor has 
sealed ball bearings. Offered with free 
“Steelmaster’’ Hammer — Only $89.95. 


Model H37. Finishing Sander for “‘pro- 
fessional’ sanding and refinishing jobs 
table tops, chairs, cabinets, etc. Rug- 
ged, smooth-working. With free Spiral 
Ratchet Screw Driver — Only $34.95. 


Model H36. Heavy-duty 
Finishing Sander for use 
on wood, metal, plastic 
Air-cooled motor; ball 
bearing construction; 
wide, flat sanding pad. 
Tapered handle; perfect 
balance. With free Screw 
Driver — Only $49.95. 


FREE 


\ 


Prices slightly higher in Canada. 


Sserrer with STANLEY 


hand tools ¢ power tools 
stomping 
anado, England ond Germony 


door controls « minum windows « 
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and SPECIAL PRICES on 
STANLEY | 


HAND TOOLS...GARDEN TOOLS 
..- HARDWARE 


Anvil-type Pruner. Soft-feel grips. Lightweight 
fully weatherproofed by chrome plating 
High-carbon steel blade and hook; brass 
anvil. Yellow and blue color gives high 


* 


visibility if pruner is dropped in grass ” 
Fits smallest hand. Reg. $2.50 — 
YA a _ 
NOW ONLY $2.19 , 








“Stanley Handyman" 

Steel Hammer. Drop-forged head x No. X226 
permanently locked in plated steel han- Rule 6 ft. with 
die. Non-slip perforated grip. Perfectly oy 8 in. brass extension for easy inside 
balanced. Reg. $3.79 — measurements. Big, black numbers 

NOW ONLY $3.49 on white, extra-thick hardwood 
sticks. Truly versatile. Reg. $2.80 — 


NOW ONLY $2.29 


Mitre Box. Brand new. Rigid, all-metal 
Easy to set at 90, 60, 45, and 30 de- 
grees. For use with back or pane! saw 
Convenient settings for depth of cut, 
proper saw tension. Reg. $6.00 — 
NOW ONLY $5.39 


mh 


Adjustable Closet Bar. 
Hangers can't mar the 
durable finish. Size 
48” — adjustable up 
to 72”. Quick instalia- 
tion with only 4 screws 
Reg. $2.65 — 
NOW ONLY $2.19 Gate Latch 


Automatic latching with quick 

positive release. For gates 
“Snap-in” swinging one way. Heavily zinc 
Nylon Glides plated for long life. Extra heavy, 
eliminate hanger tan- wrought ca 
gle, subemiaticn|ly steel - ‘ancy =~ 
space clothes. Bag of Reg. 60¢ — SE wan vines 
10 — NOW ONLY em se eee 


98¢ 59¢ 


SEE DOZENS OF OTHER HOME IMPROVEMENT 
ITEMS AT STANLEY HARDWARE CENTERS IN 
LEADING STORES NEAR YOU. 


IDEAS GALORE for the home in this 20-page book. Each 
idea excitingly illustrated. Now at your Stanley retailer's, 
or write The Stanley Works, 635 Elm Street, New Britain, 
Connecticut, enclosing 25¢ in coin 





Stan slunk away. Gus ignored the 
chirpings of the volatile Mrs. Allen and 
the mutterings of his harassed helper. 


At CLOSING, Gus turned to Stan. 
‘Not a bad day for me,” he remarked. 
“How'd you do with the Daisy?” 

“First she asked whether her hand 
brake held all four wheels, Gus. I told 
her only the back two. She said that was 
just what she thought, and would I please 


get back before they close for the day.” 

“It is the final day. I put it off too 
long. Now—pouf!—time is out.” 

Well aware that state law was rigid 
on this point, Gus traced every visible 
inch of the horn wiring, cleaned the but- 
ton contacts again, and replaced the fuse 
on the off chance that it had an inter- 
mittent break inside. The horn gave a 
pert, clear warning every time. 

“T’ll send Stan with you, Miss Duval,” 


make it looser.” 

Shrugging out of 
his coveralls, Gus 
grinned. “Did you 
ask her why?” 

“Sure. She’s com- 
muting to the city 
for a course or some- 
thing. When she got 
home Monday the 
car had a flat. To- 
day it had two. She 
was parked on a hill 
and set the brake 
hard, so she figures 
it pinched the tires 
and squeezed all the 
air out.” 

Gus frowned 
thoughtfully. “Three 
flats in three days? 
What did you do?” 

Stan reddened. 
“Slid under with a 
wrench, then told her 
the brake would 
never cause a flat 
again. Aw, Gus— 
what else could I 
do?” 


“ELEVEN minutes and not a_ bus. 
Then three get here together,” com- 
plained a passenger. “Don’t you have 
any consideration for your riders?” 
“Sure do,” answered the driver. 
“That’s what bunches us up.” 
“I think it’s bum dispatching.” 
“Mister,” said the driver, “we 
started off five minutes apart. It’s 
not the dispatcher’s fault or mine.” 
The driver was right. A bus 
started on the route every five 
minutes. But something happened, 
inevitably causing three to bunch up. 
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he told the young 
teacher. “If you have 
trouble, he can fix it 
on the spot.” 

Once the little car 
had scurried out, 
Gus began closing. 
Then the phone rang. 

“Oh, no!” he mur- 
mured. ‘‘It can’t 
be—’’ But it was 
Daisy Allen,, her 
flutterings really in 
high gear this time. 

we told your 
young man the brake 
was too tight, and 
now I have four flat 
tires at once and I’m 
simply desperate be- 
cause yesterday I 
had a spare and an 
extra snow tire in the 
trunk but now—” 

Gus did some 
quick thinking. The 
odds against four 
tires going flat at the 
same time were mon- 


D pass wu 


“Not a thing, Stan. 
A horn that blows 
except when an in- 
spector’s listening, and tires that go flat 
in pairs! Must be what the papers call the 
silly season. Let’s just hope it’s over.” 


SCOSSOSSHOSSSSHSSHHOSESEHSHSOHSHGESESHOSGEBEHBEESEHHEEEEEE® 


E ipes next day promised at first to be 


free of odd complaints. But about 
four o'clock a plaintive beep sounded in 
the shop. Gus himself responded. 

“New troubles, Miss Duval?” 

The French girl crinkled her dark eyes. 
“The same one, M’sieu Wilson. I arrive 
at the last moment in the line, and again 
the horn does not blow.” 

“We'll double-check and you can still 


188 POPULAR SCIENCE MAY 1961 


snq pv} 


umental. 
“Relax, 
len,” he 
may take 
time. Where are you parked?” 
After she had told him, Gus inflated a 
couple of big spare tires somewhat above 
normal. He was loading them into his 
car when the phone rang again. 
“Gus,” said Stan desperately, 
worked fine all the way here. I even 
tooted it while we waited in the line. 
When we got to the inspector, not a 
peep. If we don’t get it fixed in 20 min- 
utes, her registration will be void and 
she can’t use the car tomorrow.” 
“Does it work now?” asked Gus. 
“Hold it!” The phone was silent; then 
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count on 
AC spark plugs 


when you... - 
spark-up for power 


“tau 


In your car, your lawn mower, your outboard or any gasoline 

engine, AC Fire-Ring Spark Plugs support the performance 

your equipment was designed to deliver. AC’s exclusive nickel 

alloy electrodes resist wear and gap growth, prime sources of 

spark plug trouble. Ultra-hard AC insulators are highly 2 , 

resistant to fracture. A vastly superior sealing process pre- } ire-R] ng spark plugs 
vents gas leakage and damaging pre-ignition. Spark-up for . 
power with self-cleaning AC Fire-Rings at your AC dealer’s! AC SPARK PLUG <> THE ELECTRONICS SOASIEN OF GENERA CASTERS 


AVAILABLE FOR ALL USES AT YOUR LOCAL SERVICE STATION, CAR DEALER, INDEPENDENT GARAGE OR AUTO ACCESSORY STORE 





a soft beep traveled over the wire. “It 
works now! That car’s spooked.” 

“By a pretty spook,” mused Gus, re- 
calling the slow progress of the inspection 
line, the idling engines waiting each ad- 
vance, the day’s warmth stretching into 
the afternoon. 

“Got an idea, Stan. 
thing else. 


No time for any- 
Now do this. . .” 


‘US drove to the spot Mrs. Allen had 
¥ described—a steep dead-end with a 
small factory on one side and a ware- 
house on the other. Both were closed. 
The only car in sight was Daisy Allen’s 
In midstreet, far from the curb, it 
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squatted forlornly on four very flat tires. 

She emerged from it in mid-sentence. 
“ . . So glad you came, Mr. Wilson, be- 
cause it’s harrowing to be so utterly help- 
less, as you see, and...” 

Switching off his ears, Gus found with- 
out surprise that all four valve stems 
were loose. He tightened them, and 
briefly coupled a short hose from each 
flat tire to one of his well-inflated spares. 
Soon the car was on its feet. “ 

“Now, Mrs. Allen,” he said grimly, 
“you drive to the nearest gas station and 
get your tires properly inflated.” 

“Ts that all? Thank you ever so much. 
Tomorrow I'll leave the car for you to 
adjust that horrid hand brake—” 

“Tt isn’t the hand brake, Mrs. Allen,” 
said Gus firmly. “It’s you.” 

“T? Whatever do you mean?” 

“Is this where you left the car?” 
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“What we'd like now is a bigger garage.” 
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“Of course. I couldn’t park near the 
curb, because of all those others.” 

“So you parked with cars on three 
sides—and of course locked yours?” 

“Certainly. I always lock it...” 

“Mrs. Allen, when the fellows who 
work here got through, probably at four, 
your car blocked several of theirs. On 
Monday they left you a hint—one flat 
tire. Yesterday they made the hint 
broader—two. This time, to make sure 
you got the message—four.” 

“But that’s—that’s sabotage!” 

“Yes, ma’am,” said Gus mildly. “And 
parking the way you did was downright 
thoughtless. But for all the backing and 
filling they had to do to get 
out, they didn’t put a 
scratch on your car.” 

Daisy Allen meditated 
briefly. “It is wonderful 
how you men can maneuver 
cars. And you're so right 
I will never park so care- 
lessly again.” 

“Keep that promise,” 
said Gus, his fingers crossed, 
“and I won’t charge for 
adjusting your hand brake 
yesterday.” 


| gkhgage ges to leave 
his car at the shop, Gus 
found Stan ready to go. 

“You figured that spook 
right, Boss. Idling in line 
hotted up the engine, and, 
running slow, the fan spread hot air 
around the horn. Guess the contact 
mount or diaphragm expanded enough to 
spoil the vibrator-point adjustment.” 

“And Miss Duval got her sticker?” 

“Sure. Soon as we got into line I had 
her cut the engine, and I pushed her car 
along as the line moved. The horn stayed 
cool and blew fine. Afterwards I adjusted 
it to blow hot or cold.” 

At the door, Stan turned back. “Uh, 
Boss—I didn’t know what to charge. You 
know where she lives? I could take the 
bill around tonight.” 

“Don’t bother, Stan. 
Washington myself.” 

“Washington? I thought she 
around here,” said Stan glumly. 

“She does,” returned Gus, his eyes 
twinkling. “But who else should pay for 
such a good job of foreign aid?” 
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Sleeps Four... Seats ts Eight.. Saves Hundreds! 
a VN mt Lh 


Easy-to-assembie meta! furniture “living 
quarters” kit, including cushions and window 
screens, sleeps four. Priced about $160. 


NEW FoRD Econoline sTATION BUS 


America’s new route to vacation fun! 


There’s a big sky and a wide country wait- free, carefree vacationing is only one way 
ing .. . and here’s a new kind of Ford for you save with Ford’s Econoline. It offers 
the outdoor vacationer. The Econoline twice the interior room of the biggest sta- 
Station Bus can be equipped with a metal tion wagons, costs less* than most compact 
furniture conversion kit which provides wagons, and its proven Falcon engine de- 
four bunks by night, sitting room by day, livers “economy car” gas mileage. See your 
table and benches at mealtime. But rent- Ford Dealer, today. 


*Based on a comparison of latest available manufacturers’ suggested retail delivered prices foro ovision, Sard, Kor Gompany, 





For full information 
about truck and 
camper-body models... 


It’s a station wagon! it’s a work wagon! it’s a sports wagon! See your 
Roomy seats for eight, Loadspace: 204 cu. Bunk-bench unit avail- 


install easily. ft. with seats out! able for camping! FORD DEALER 














How You Can Save With a Test Meter 
[Continued from page 133] 


pliances are your second most valuable 
trouble-shooting aid, you’ll want to start 
accumulating them as soon as you're 
familiar with your test meter. Here is the 
most useful information to record: 

® Automatic major appliances (clothes 
washer, dryer, dishwasher). Run the ma- 
chine through a complete cycle. At each 
stage, take a voltage reading at each 
terminal of the timer switch, all sole- 
noids, switches, and the motor. Pasted 
on the back, or inside, of most recent 
models, you'll find a circuit diagram that 
will help you trace the wiring. After the 
voltage check, pull the plug, or remove 
the circuit fuse if the machine is perma- 
nently wired, and measure the resistance 
of all solenoids, motor windings, and 
heating elements. 

@ Small heating appliances (toasters, 
irons, coffee pots, waffle irons, heating 
pads). Measure the resistance between 
the two connecting prongs when the ap- 
pliance is cold. 

®@ Small motor-driven appliances (fans, 
tools, mixers, electric clocks). Check the 
resistance at the plug with the plug out 
of the outlet and the appliance switch (if 
there is one) turned on. If your meter 
will handle the current, check current 
draw with a normal load on the motor. 

Spotting potential troubles. Periodic 
checks may show either an increase or 
decrease in the normal resistance of heat- 
ing appliances. If the resistance is higher, 
check for loose or corroded terminal 
screws holding the heating element, or 
dirty contacts on the built-in thermo- 
stat. A drop in resistance is normal with 
aging. When the drop reaches 10 to 15 
percent it’s a warning to be prepared for 
the element to burn out. If there is a 
sudden marked drop it may indicate that 
the element has sagged and is shorting 
out part of the resistance wire. 

Current consumed by a motor is a clue 
to possible mechanical troubles. If you 
find higher-than-normal current draw, 
check for dry or worn bearings, excessive 
friction in the drive train, or possibly, 
in a washing machine, congealed guck 
clogging a pump impeller or main agita- 
tor bearing. 

Surveying your house wiring. Hand- 
iest instrument for this is the clamp- 
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around ammeter. Simply by snapping it 
around a single wire at the fuse panel, 
you can quickly check the load on any 
circuit. Turn on all devices fed by a par- 
ticular circuit and read the load. If the 
current is uncomfortably close to 15 amps 
for a circuit with 14-gauge conductors 
(20 amps for 12-gauge), explore the pos- 
sibility of switching some of the load to a 
less heavily used circuit. If that’s not 
feasible, you need extra circuits. 

Voltage drop over a long, heavily 
loaded branch circuit can be a constant 
source of trouble—particularly for TV 
sets and air conditioners. Check the 
voltage at the fuse panel and at the out- 
let with all attached devices operating. 
If the voltage at the outlet is more than 
10 percent low, you need heavier wiring 
unless you can switch some of the load 
to another circuit. 

When an appliance quits. If you’ve 
done your homework and have the rec- 
ords to go by, isolating the offending 
parts of even a complex automatic device 
is aS easy as repeating your original 
measurements. But before you open the 
patient, check the voltage at the outlet. 
If there is none, your problem is likely to 


be solved simply by replacing the fuse. 
If, when checking voltages inside the 
machine, you find a point that gives no 


reading when your record shows it 
should, pull the plug and trace back 
through the circuit with the ohmmeter to 
pinpoint the fault. If all voltages read 
oke:;, then your trouble will probably 
show up when you measure the resistance 
of the various parts. 

For small heating appliances, all you 
do is use the ohmmeter to check elec- 
trical continuity through the plug, line 
cord, switch, thermostat, and heating ele- 
ments. Also check the resistance between 
one conductor terminal and the metal 
case for accidental grounds. The meter 
should give no indication on this test. If 
it does, look for sagging elements, stray 
strands of wire touching the case, or 
charred insulating bushings where the 
connecting prongs enter the case. 

Use the same procedure for a small 
motor-driven appliance. If resistance and 
continuity checks are in order and it 
still doesn’t run, look for mechanical 
troubles. 





can make $117.50 do more— 
get a Delta 14” drill press 


Here is a rugged, versatile drill press 
for $117.50* that’s the biggest dollar 
value in its class! Six interchange- 
able spindles convert this press in 
seconds to handle wood shaping, 
mortising, routing, polishing, ream- 
ing, surface grinding and dozens of 
other operations. You'll really appre- 
ciate the many ways this tool offers 
to stretch your dollar investment. 
See your Delta Distributor (he’s 
in Yellow Pages under TOOLS or 
MACHINERY) or write for 
FREE Delta Catalog: Rockwell 
Manufacturing Company, Delta 
Power Tool Division, 504E N., 
Lexington Ave., Pittsburgh 8, Pa. 
*Model 14-008 (slightly higher in the West). 





DELTA INDUSTRIAL TOOLS 


another fine product by 


ROCKWELL 





Makes painting 


C4S/ER 


Paint or enamel goes on smoothly, 
spreads without streaking, when you 
prepare the surface with WIL-BOND 
Applied with a rag, this unique liquid 
removes dirt and grease, and dulis the 
old finish so new paint bonds perfectly. 


At paint and hardware stores 
@ Send 25c for Refinishing Manual — 
or write for free Wil-Bond folder W ve euriate with 
son-Imperial Co ILBOND 


: stnut St , Newark 5,N.J 





SIMPLE, EASY-TO-USE only 


Waite eerie ow/ng/ine 107 Staple Gun 


F.0.8 Staples practically anything. Exclusive only 95 
HEAT MOST ANY METAL WITHOUT EXPERIENCE | PU" Dutton loading and built-in staple 
Over 200,000 in use in homes, garages, extractor. At your stationery, depart- 
farms, shops, factories everywhere. Save ment or hardware store. 
money—earn se a and —. 
ing auto bodies and parts, fenders, furni- REE: 
ture and railings, farm coulppent. Ee. F . New 8-page 
chinery, lawn mowers, toys. Does 100 ” 
jobs on iron, steel, bronze, brass, alumi- “TIPS FOR TACKING Booklet 
num, etc. Operates on any properly 
wired 110 AC or DC line. shows you how to save time, money and effort—with a 


SEND ONLY$3*% pe See Swingline Automatic Staple gun. Send for yours today! 


instructions included. Idea] lifetime gift 
for hobbyist, mechanic, hot rodder, home- - 
Complete with twin car- owner. Order direct on 10-day money back 


bon arc torch. carbon, guarantee or write for literature FREE. 


full face shea and FOUR WAY WELDER CO. Dept. F3-E 


SAFETY FOOT SWITCH. 1810 S. Federal St Chicago 16, 11. 32-00 Skillman Ave.,Long Island City1,New York 
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solderings 
a cinch... - 


with a 


Heat 
SOLDERING GUN KIT 


Only Weller has Dual Heat! 2 trigger 
positions give low 90-watt and high 125- 
watt heat as your job requires. Tip heats 
instantly, has superior heat transfer and 
long reach. Spotlight eliminates shadows. 
Result ...soldering is simple, sure and 
fast. Kit includes cleaning brush, solder- 
ing aid and solder. 


$795 
Model 8200K 


You'll have many uses for this Weller Gun 


P La fy 
a ‘ale : ESA 
SS a ee 
APPLIANCE REPAIRS HI-Fi KIT ASSEMBLY 


T@ if 
Le 


MENDING METAL ; HOBBIES AND CRAFTS 


Weller Dual and Single Heat Soldering 
Guns from 100 to 275 watts are available 
at your Hardware or Hobby Dealer. 


WELLER ELECTRIC CORP., EASTON, PA. 


Men in Florida 10,000 Years Ago? 
[Continued from page 67] 

But the most spectacular find of all 
occurred not 20 feet away from the log 
and just above it in the grayer, less-dense 
silt of Layer 2: an intact human skull. 
When it was removed on July 11, 1959, 
some white material was noticed inside. 
It was soft and rounded—looking for all 
the world like brain tissue 

So agreed three biologists and a physi 
cian who later examined it in the lab. 
Remarkably fresh tissue, they added. 

The brain was removed and fragments 
were sent to Sarasota Memorial Hospital. 
Not only did neurosurgeons there agree 
that the material had the form of a brain, 
but they were able to distinguish parts of 
cerebellum from cerebrum, parts of gray 
matter from white. 

Now an interesting development oc 
curred. A pathologist, John S. Bracken, 
made a microscopic examination of a por 
tion of stained tissue but could find no 
cellular structure. Other tests showed 
the presence of some mineral material. 
Apparently the original brain tissue had 
been preserved naturally for a long period 
and then had started to be replaced by 
the surrounding sediment—but without 
disturbing the general configuration. The 
specimen was part pure brain tissue, part 
minerally impregnated. 

How was it preserved? Scientists have 
recorded instances of 1,000-year preserva 
tion of tissue in Peruvian and Egyptian 
mummies, and in cadavers recovered 
from peat bogs. But the brain from 
Warm Mineral Springs was different. It 
appears to be the first case of long-term 
preservation taking place naturally, in 
water, even though the brain originally 
may have been in a dry environment. 
This could happen if the water or the 
sediment contained specific antibiotics 

What about artifacts? So far two bone 
needles, an antler-shaft wrench, a bone 
pestle, and part of a fossil shark’s tooth 
with a chipped edge have been recovered 
These plus the evidence of the charred 
log alone add up to impressive history: 
As far back as 80 centuries B.C., as far 
back as 20 centuries before the Egyptians 
or the Mesopotamians entered the New 
Stone Age, men who built fires and made 
tools lived in the New World. In Florida, 
to be precise 
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Answers to 


PS Puzzlers 
on 24 and 26 


4 pinch of poison. If Watts did it, then his 
first statement is false and the other two must 
be true. Then Rogers’ statement 1 is false: 
He couldn’t be sitting across from Smith if 
Watts and O'Neill were sitting next to each 
other. Statement 2 would also be false since it 
contradicts Watts’ statement 3. That’s too 
many untruths. So Watts is not the murderer. 
Suppose Rogers is. But that would make 
O'Neill's first two statements false. That 
leaves O'Neill as the murderer, in which case 
we have this set of true and false statements: 
O'Neill: 1 T, 2 F, 3 T. Watts: 1 T, 2 T, 3 F. 
Rogers: 1 F,2T,3 T. 


Family ages. Let D—Dad’s age and J 
Junior's age. Then four years ago: 
D—4=4 (J—4) 
And right now: D=3J 
So: 
3 J i—4 J—16 
J—12 
D—36 
In eight years Junior will be 20, so Mom 
will be 40. That makes her 32 now 


Hungry bookworm. Only 2% inches. With 
the books in order on the shelf, the first page 
of Volume I comes just to the left of Volume 
Il while the last page of Volume III flanks 
Volume II immediately on the right. 4 + % 

2 ! 21% inches 


Wheels. Two com- 
plete revolutions. Try 
it with a pair of quar 
ters. If you mark a 
point at the top of the 
moving coin and then 
roll the quarter half- 
way around, you'll see 
that the point is at the 
. top again—just touch- 

ing the bottommost 
part of the fixed coin. The path that the point 
moves in is atricky curve called an epicycloid 
the dashed line in the sketch. 


Doodle 
problems. 
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of service. 
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Rigid for vibration-free operation. 
More usable power. 


Exceptionally wide ranges of spindle speeds, 
power turret feeds (handlever feed only on 10° 
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SPECIFICATIONS and PRICES 
Turret Lathe Model 10” 13° 
Swing over bed LOM 13'4 
Collet capacity l 1 
Spindle bore 1 I 
Turret feeds hand 144 


BASE PRICE $1835 $2688 


Write for catalog on all 3 sizes. 


SOUTH BEND LATHE 
SOUTH BEND 22, INDIANA 
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SUPER PLY 


the high gloss enamel that’s so easy to apply! 
ONLY 


This alkyd enamel is ideal for kit- 
chens, bathrooms, woodwork and 
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scrubbings. So durable, people 
even paint boats with it! 
SUPER PLY SATIN, 100% Latex Paint 
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: 

* Guaranteed by ” 

Good Housekeeping 
* 


for walls, ceilings, woodwork 
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How a — seorl Can Help Find Fish 

Continued from page 81) 
likely to be found in depths to 10 feet 
in lakes where the water level remains 
fairly stable, particularly during the 
spring or summer breeding seasons when 
warm-water fish lay their eggs near 
shore. Cold-water fish generally spawn 
during the fall and early winter, laying 
their eggs on the bottom in a nest of 
gravel. 

Where the fish are. How does a depth 
finder and this knowledge of fish habits 
help you pick a likely fishing spot? Well, 
you use the additional fact that, besides 
thriving at certain water depths, fish also 
seek out specific habitats. If, for example, 
your depth sounder in a deep, cold lake 
shows an abrupt rise from deep to shal 
low water, and the upgrade is rocky, you 
are most likely to hook into a big lake 
trout just at the edge of the shelf where 
the water is the deepest. If the instru 
ment has been giving a steady reading 
at about 90 feet and then the echoes 
suddenly shift to 85, 75, and on up to 50, 
where the soundings level off, you’ve 
found a potential hot spot. You can bet 
that if there are any lake trout to be 
caught they'll be patrolling this slope 
It is a typical setting where big lake trout 
stalk small red or sockeye 
salmon. The situation fits a logical pat 
tern. The sockeye feed on water fleas, 
copepods, and other crustaceans, and the 
big lunker lake trout feed on the sockeye 

Season is important. If you were to 
fish this same lake in the early spring just 
after the ice breakup, or in the late fall 
when the water is getting close to the 
freezing point again, you'd still watch 
your sounder. But this time you would 
stick to shallower water, because at these 
times of year the salmonoids cruise and 
feed close to the surface 

In general, slopes, holes, and tables at 
tract fish because fish like to stick close 
to their source of food. A 20-foot gully 
adjacent to lily pads or grass will, like 
as not, be a staging area for bass, pike, 
or pickerel. The grass and lily pads will 
have larvae and snails clinging to their 
undersides. Flying insects will use the 
top of the vegetation as resting spots. 
Frogs will be attracted to the insects and 
minnows to the larvae. So the bass will 
loaf down in the gully and from time to 
time move up from the protection of that 
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How a “‘Black Box’’ Can Help Find Fish 
depth to this convenient canteen with its 
varied menu. 

A depth finder will also give fishermen 
another important clue: whether the bot- 
tom is rocky, muddy, or hard and flat. 
The band of light that appears on the in- 
dicator tells you about it, too. 


On the Raytheon Fathometer that I’ve | 


used, for example, a wide, steady band 
of red-orange light indicates a muddy 
bottom. The depth reading is taken at 


the leading, or shallower, side of the | 
band. If the light holds position but | 


flickers, there’s an uneven rocky bottom. 


Here again the shallowest reading is the | 


s*seeeeeeeeeeeeeeeeeeeeeeeeeeee 
Vext Month: Trouble with your car’s 
transmission? It’s no longer a major 
disaster. Now you can get it fixed 
fast, reliably, and without taking 

out a second mortgage on your house. 
Read “How They Rebuild Automatic 
Transmissions” in June Popular Science. 


seeeeee ee eee ereeeeeeeeeeeeeeeee 


true depth. When the light is bright and 
unwavering you can be sure that the bot- 
tom is as hard and flat as a gymnasium 
floor. With a knowledge of the type of 
bottom that certain fish seek out, yqu 
know at once how good your chances are. 

Salt water, too. A depth finder is also 
handy for the salt-water fisherman look- 
ing for such inshore species as flounder, 
weakfish, snapper, and snook. A sunken 
derelict is always a lively location. 
(You'll find wrecks marked on nautical 
charts.) A depth finder will enable you 
to pinpoint the exact location. 


Trenches, gullies, and shallow areas | 
are easy to locate with an electronic 


probe. Even during the angling dol- 


drums, these areas are aften productive | 


spots. Coral reefs reflect sharp signals 
and inevitably produce considerable fish 


traffic. Pompano, flounder, and whiting 
that move into the flats at high tide | 


migrate back to the edges of channels 
during low water. Edges of channels are 
seldom well defined. In many areas mark- 


ers are a half-mile or more apart. Yet | 


with a depth sounder you can stalk the 
fringe of a channel with as efficient under- 
water eyes as those used by your prey. 

So try the electronic-probe approach to 
angling. If you don’t double your normal 
catch, call me a big-mouthed gastropod. 
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Cars... 


A can of GUMOUT in your gas 
tank cleans the carburetor while 
you drive... gives you easier 
starts, more power, better gas 
mileage. 





boats... 


MARINE GUMOUT cleans in- 
board and outboard carburetors 
fast . .. for instant starts, full 
power, extra speed 





mowers... 


A dirty carburetor robs your 
mower of power and makes it 
hard to start. POWER MOWER 
GUMOUT makes it run like new 
again. 











For easier starts, better engine per- 
formance, increased gas mileage, clean 
all carburetors with GUMOUT. 


On sale at most service stations, auto 
supply, marine and hardware stores. 


GUMOUT 


Cleveland 4, Ohio 








Beware of Accident Fakers 
[Continued from page 4) 


And a good many customers cooperated. 

One—let’s call him Mr. Brown—re- 
ported to his insurance company: 

“At 10 p.m. on Dec. 23 I was driving 
my Pontiac and realized I was on the 
wrong road. I pulled right for a U turn. 
In turning, I hit Mr. Y’s car. The impact 
threw Y out of control. He ran off the 
left side, hit several trees, rolling over 
and coming to rest on his right side. No- 
body was hurt.” 

Claims like this were so convincing 
that the insurance companies were fooled 
into paying $39,000 in eight months. And 
the claim quoted above sounded so real 
that Mr. Brown’s insurance company was 
about to pay $1,800 to repair the wreck 
he’d “hit.” 

It might have gone through had not 
the ringleaders tried to “go for more.” 
The money was coming so easily that 
they suddenly “discovered” that Brown 
had also hit a third car at the same time. 
Brown sent in a report to this effect. 

This was too much. Claims Bureau 
agents were put on the case, the racket 
was exposed—and 31 persons, including 
some 20 customers—went to jail. 

All in the family. Agents brand fakers 
as “the lowest form of life.” Some are 
willing to take fantastic chances, even 
with the lives of their wives and children. 
One man was caught after he’d put his 
daughters in one car and then caused 
their car to smash into his—so all could 
claim injury. 

One night, near Fort Hancock, Tex., 
an ex-convict put his wife and nephew in 
a car and went out to “have an accident.” 
Soon they spotted a flat-bed truck tooling 
along U.S. 80 with a heavy tractor aboard. 
The truck was California-bound and its 
driver was trying to be careful. 

He noticed a black Ford, which kept 
passing and then slowing down, forcing 
him to shift down to a crawl. He had no 
way of knowing that the Ford driver was 
baiting him, trying to get him mad 

The truck driver refused to be baited. 
Suddenly the Ford came to a dead stop 
Caught by surprise, the truck driver 
couldn’t quite stop. “I gave her straight 
air,” he said. But he hit the Ford a light 
blow, mashing the trunk. 

“T ran to the car,” he said. “The driver 
and his two passengers, a man and a 
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woman, were holding their necks. The 
woman said she might need to be taken 
to a hospital.” 

She didn’t, of course. The trio were all 
in fine health. But to stave off a lawsuit, 
the trucker’s insurance company ponied 
up $1,000. 

Payoff postscript. Word of this crash 
reached Claims Bureau agents. Their first 
act was to check with another quiet 
agency, also almost unknown to the pub- 
lic. This is the insurance industry’s “In- 
dex System,” which maintains card files, 
in nine key U.S. cities, showing injury 
awards. Sure enough, the Index files in 
Dallas showed that the three people in 
the Ford had claimed $20,000 for a series 
of accidents—all in three years. 

“We felt sure they would strike again,” 
says an agent. “But we couldn’t guess 
where. Meanwhile we began finding out 
all about them.” Insurance companies 
everywhere were alerted. Both men were 
found to have crime records. FBI-type 
“wanted” bulletins were sent out. 

Two months passed. Then one after- 
noon on U.S. 67, near Fredericktown, 
Mo., a white Chevrolet raced past a truck 
at 90 miles an hour—and slowed to a 
crawl. It was the same three people, up 
to their old tricks. 

After 40 miles of harassing the truck 
driver, the Chevrolet slid to a stop. 

This time, however, its driver miscal- 
culated. The crash was worse than in- 
tended. The truck jackknifed, skidded, 
tossed the Chevrolet into a ditch. The 
fakers were now playing close to murder. 

Luckily the truck stayed upright, its 
driver unhurt. And the woman and the 
two men, by some miracle, crawled out 
of their own car unhurt. 

But luck had run out for the fakers 
When their claims were filed, agents 
closed in. Both truck drivers testified, 
and the three accident artists went to 
jail. One subsequently escaped—and may 
soon be up to his old tricks. 


Next Month... 
Dow t miss this suspense-packed 
double-length feature of True 
Science Adventure in June PS: 
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electric lanterns—each with 
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Cpanemee, May Talk on a of Light 
mtinued from page 9 

cording to the kind of messages to be 
transmitted. If they are in dots and 
dashes, the modulator chops the beam 
into short and long flashes, much as a 
mechanical shutter does. If the mes- 
sages are spoken, the modulator varies 
the brightness of the beam instead. 

One promising new type of modulator 
contains a pair of light-polarizing disks 
and, between them, a small block of 
plate glass. Normally this array is trans 
parent. But when electrically applied 
pressure strains the glass, the combina- 
tion becomes partially-to-completely 
opaque, in variable degree. This provides 
the control to dim or extinguish the beam 
for signaling. 

Socom’s receiver has a single dishlike 
reflector. It concentrates the incoming 
beam on a photomultiplier tube, which 
converts the flickering light into electrical 
impulses—and the message is made visi- 
ble as a written one, or is heard from a 
speaker. 

The range of Socom can be extended 
by a relay station, a combination trans- 
mitter-receiver. It catches a fresh beam 
of sunlight, applies incoming signals to 
its modulator, and blinks out a duplicate 
of the original message. 

A Socom network could flash messages 
back and forth among spaceships, orbit- 
ing space stations, a moon base. 

A Socom link between space and earth, 
even though operable only during cloud- 
less nights on earth, might be useful to 
transmit voluminous scientific data on 
a non-priority basis. 

Engineers expect that a Socom trans- 
mitter would be installed on a space ve- 
hicle with a nuclear-power source. A 
relay station, with solar batteries for 
power, might ride an unmanned satellite. 
The reflectors that project and receive 
the message-carrying beam could be 
aimed by magnetic tape, carrying pre- 
launch instructions on where to point 
them. A space version of a Socom trans- 
mitter, experts declare, could weigh as 
little as 30 to 40 pounds. 

Why use Socom instead of radio? Be- 
cause, its developers say, it’s simpler, 
more reliable, lighter, longer-range than 
radio of equal message-traffic capacity, 
provides clearer signals, and can’t easily 
be jammed. 
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Coming: voice transmission. On July 
28, 1960, after numerous attempts, the 
first signal was successfully transmitted 
It traveled a record 414 miles, at 1,000 
foot depth. The feat was performed with 
i radio-tele ty pe circuit, and a low power 
transmitter operating at less than 200 
watts’ output. With more power, Deco 
engineers say, voice transmission and 
100-mile range would be feasible 

For the Lithocom system of earth radio, 
the Deco engineers see many possible 
applications 

Installed in a large mine, a commu 
nication system of this kind could aid 
everyday operations—and, in an emer 
gency, speed mine-rescue work 

The shielding effect of overlying earth 
makes the Lithocom system virtually 
noiseless. Therefore it has interesting 
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a across the top brace. The plow frame and 
NT REMOVER blade now hung suspended, so that when 
PAI he started the motor he was able to drive 
e fast clean fa “a the whole assembly out of the barn. We 

squinted up at the mild, cloudless sky. 
“Last winter was great for plow-test- 
ws —= er Hens. =a ing,” Biesecker assured us, presenting a 
HAs en ee waen td snapshot to back him up. “My best trac- 
te eee meen Tem, © ae tion is when my girl rides in the cart.” 
The demonstration was complete. But 
it hadn’t exhausted Biesecker’s ingenuity. 
As we tucked away note pad and cam- 
era, he patted the transformed scooter 
thoughtfully. “This is only as far as I’ve 
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It Tells What Dead Men Can’t 


[Continued from page 60] 


of crews because they “spy” on them, 
leaving ineradicable traces of poor opera- 
tion and infractions of rules. 

The machine that keeps the record. 
The recorder is a complex of aircraft in- 
struments, electric servo equipment, and 
mechanically transported tape. Two kinds 
now in use have abundantly proved that 
they can keep their information intact 
after the severest crashes and fires 

The one that figured in the 
tacular air disaster to date 
Waste King Corp., of Los 
electronic tricks, it 
precision frequency generator 
cuit, and memory banks. These, with the 
tape mechanism, relays, amplifiers, and a 
magazine with enough tape for 200 flight 
hours, are packed in a about 5-by- 
8-by-19 inches 

It was recorde! 
other wreckage in the 
Brooklyn church, 
the DC-8’s flight 


most spec- 
is made by 
Angeles. An 
includes a 
a logic cir 


box of 


box 


found with 
basement of a 
that gave testimony of 
before the crash. The 
tape had to be soaked in solvent to re 
move burned insulating material. Then 
the engraved lines on it—one thousandth 
of an inch wide 70 millionths 
deep—told their story 

The tape is Inconel foil, which can 
withstand FAA-prescribed heat punish 
ment without protection. The magazine, 
of high-tensile steel, prevents impact and 
penetration damage. Diamond 
cut or engrave the telltale 
dark-gray coating on the foil 

Both coated. The 
lines show on one side only, and the re 
side of the tape can therefore be 
used for another 200 hours or, with extra 
styluses, to record engine and mainte 
nance data in addition to that required 
by FAA regulations 

A sprocket roller engages holes in both 
tape holding it back against a 
constant pull from the take-up spool. To 
avoid friction that might react on the 
sensing instruments, the diamond points 
float free of the tape nine-tenths of the 
time. Only twice a second, a rotating cam 
briefly pressure bar that 
brings the stylus points against the tape 
surface 

At this 
on the 
exactly 
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and only 
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sides are shallow 


verse 


edges, 
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roller 
move 
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it Tells What Dead Men Can’t 
styluses, then locks again. The tiny traces 
resulting form a continuous line. 

How high? Altitude is read from a 
diaphragm having a vacuum on one side 
and atmospheric pressure on the other. 
Its accuracy ranges from plus or minus 
1. of one percent at sea level to four per 
cent at 50,000 feet. Air speed is derived 
from a similar diaphragm with static 
line pressure on one side and Pitot-line 
pressure (caused by the plane’s forward 
movement) on the other. Automatically 
compensating for altitude, the instrument 
reads speeds from zero to 450 knots with 
a plus-minus error of 10 knots. 

Heading is derived from the aircraft 
compass; a servo motor in the recorde 
positions a scriber within a 7%-inch wide 
track on the tape. When centered in this, 
the trace indicates either zero or 180 
degrees. A binary (two-position) scriber 
inserts a jog in a straight line to show 
whether the trace is to be read as in the 
top or bottom half of the compass card 

Veasuring the Gs. Gravity forces on 
the plane are measured by a vertical ac 
celerometer mounted at the plane’s cen 
ter of gravity. Memory capacitators store 
positive and negative signals representing 
peak Gs—up or down—during any half 
second of time. In the next half-second, 
another memory bank stores such signals. 
Meanwhile, a logic circuit decides which 
polarity in the first bank is greater and 
converts it into an AC signal for the 
servo that positions the stylus 

Binary scribers have only two posi 
tions—on and off—and are set by sole 
noids. One such scriber marks an edge of 
the tape with trip number and date in 
series of notchlike binary numbers 

Up to 20 additional channels and four 
binary traces can be added for recording 
on the reverse side of the Waste King 
tape. One channel can keep a running 
record of any one fact about an engine, 
such as rotor speed and fuel flow. 

Four channels can monitor exhaust 
gas temperature on four engines. A single 
servo is connected, by an automatic 
switch, to the sensing unit on each engine 
in turn for half a second. It simultane 
ously moves the scriber to the channel 
for that engine, then goes to the next, so 
recording the temperature of any one en 
gine every two seconds 

Mechanical recording. A totally dif 
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ferent recorder, made by Lockheed Air- 
craft Service, Inc., is nonelectronic. All 
data except the heading is mechanically 
recorded. The entire unit is housed in a 
15-inch stainless-steel shell. Its double 
walls and pearlite insulation protect the 
21,-inch-wide aluminum tape from im 
pact and fire 

Driven at a speed of eight inches per 
hour, the foil tape records 125 hours of 
flight time on a spool. It is transported 
by a synchronous 400-cycle AC motor, 
which drives through a torsion spring 
This is wound up by the transmitted 
torque. If power fails, the spring un- 
winds and keeps the tape running at least 
10 minutes longer 

The timing escapement also turns a 
notched cam. As one end of the time- 
recording stylus arm drops into the 
notches, the point marks an edge of the 
tape at 1-, 15-, and 60-minute intervals. 
This timing trace, like the other data 
lines, is embossed on the aluminum foil. 

Connected to the static line (a tube 
open to outside atmosphere) is an alti- 
tude bellows. In response to changing air 
pressure, it moves a counterbalanced 
stylus arm to mark the altitude. The air- 
speed bellows responds to speeds up to 
150 knots 

Vertical accelerations, or the G forces 
icting on the plane because of vertical 
maneuvers, are sensed by a spring-mount- 
ed weight under the recorder deck. Its 
stylus sweeps a narrow trace along the 
center of the tape 

Course or heading is derived through 
in amplifier and servo motor from the 
plane’s heading system. The motor posi- 
tions a cam, which sets a stylus that can 
sweep almost full tape width 

If the heading is in the east half of 
the compass, a second cam nudges a 
second stylus against the tape. This 
draws a straight line near one edge. If 
there is no such line, the recorded head- 
ing is in the west half of the compass, 
or between 180 and 360 degrees 

{n engine cut out? A near mid-air 
miss? The pilot can record such events, 
or the more prosaic one of passing over 
a given beacon, by pushing a button. A 
solenoid jogs down the time stylus, mak- 
ing a hash mark that pinpoints the event 
in relation to heading, speed, and altitude 
at that instant 
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How Dreams Help Keep Us Sane 
6) 


[Continued from page ! 


the end of the dream, the large body 
movements immediately begin again. 

It’s a fact, too, that mumbling or even 
distinct talking has nothing to do with 
dreams but usually occurs between epi- 
sodes of dreaming. 

As to what a dream is, you can’t tell 
very much. You get some clues from the 
nature of the eye movements which indi- 
cate where the dreamer is looking. Up 
and down movements are connected with 
dreams involving climbing and similar 
vertical activities. Side to side move- 
ments characterize dreams that concern 
watching activities on a horizontal plane. 


What kinds of dreams do 
people have? 


Almost a third are in color, the rest 
in black and white, with women and 
younger people tending to dream more in 
color than men and older people. 

But two-tone or otherwise, only a mi- 
nority of dreams are loving or friendly. 
In 64 percent, Dr. Hall’s studies indicate, 
hostility is the chief emotion. Actual 
murder turns up in only one of every 50 
hostile dreams, but there’s plenty of vio- 
lence and violent talk. 

Psychiatrists explain that this 
because in dreams we are not inhibited. 
We can express feelings we conceal from 
others and even deny to ourselves when 
awake—which makes dreams a good safe- 
ty valve, and pleasurable as well. 

Incidentally, in men’s dreams, hostility 
is mostly directed against other men and 
friendliness is usually for women. But in 
women’s dreams, friends and foes are of 
both sexes. From this some have con- 
cluded that while a man doesn’t have 
much doubt about who his friends and 
enemies are, a woman never knows. 


is so 


The sameness of dreams 


Many people have certain dreams re- 
peatedly. That, according to psychoana- 
lytic studies, is because infantile wishes 
of childhood never disappear as long as 
they are suppressed. They keep working 
on the unconscious and stimulate the 
same dreams. 

Also, according to Dr. Louis Robbins 
of the Menninger Foundation, everyone 
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tends to suppress the same kind of in- 
fantile impulses—complete selfishness, for 
example. That’s why there often are ele- 
ments of similarity in the 
different people. 

“Because of these similarities,” Dr. 
Robbins adds, “some people believe that 
dreams, or parts of dreams, have fixed 
meanings and ‘dream books’ claim to en- 
able anyone to interpret his dreams. The 
fact is, a black cat or an express train 
may have a different meaning for every- 
one.” It takes an expert to interpret a 
dream—and the interpretation must be 
based on a lot of facts about the dreamer’s 
life and experiences. 


dreams of 


Who dreams most? 


Generally, young people dream more 
than older people, women more than 
men, and those with high IQs more than 
those of lesser intelligence. These are the 
conclusions of studies such as those of 
Dr. Calvin S. Hall Jr., of Western Re 
serve University, who interviewed enough 
people to collect 10,000 dreams. 


Do dreams foretell the future? 


The Bible, of course, is full of pro- 
phetic dreams, including Joseph’s famous 
one of the seven lean and seven fat years. 
Julius wife is said to have 
dreamed that he would be assassinated. 
Abraham Lincoln, according to Ward 
Lamon, his friend and biographer, not 
only dreamed in advance of his own 
assassination but of every important 
Northern victory during the Civil War. 

Skeptics say that with 214 billion peo- 
ple in the world dreaming every night, 
it’s only natural that occasionally one of 
them chances to dream of an incident 
that actually happens later on. 

But some scientists think they now 
have a reason why dreams sometimes can 
be prophetic. Since dreams express hid- 
den wishes, they say, a prophetic dream 
may merely show what the dreamer 
wants to happen in his life—and what he 
goes about achieving when awake even if 
he doesn’t realize what he’s doing. If he 
dreams, say, about a business or personal 
failure, and that actually happens later, 
it may be because he unconsciously 

CONTINUED 
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How Dreams Help Keep Us Sane 
wants the failure and does things to make 
it happen. 


Dreams and illness 


Ever since Freud, who considered 
dreams to be “the royal road to the un- 
conscious,” psychoanalysts have probed 
patients’ dreams to try to get at uncon- 
scious factors in emotional disorders. The 
trouble is that patients often forget 
dreams or have only very sketchy ideas 
about them by the time they climb onto 
the analytic couch 
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16 CAMPING EQUIPMENT 
& TENTS 





17 DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
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30 MINERALS & PRECIOUS 
STONES 





31 HOBBIES, COLLECTIONS 





PHOTO FINISHING, 
PHOTOCOPIES, ETC 





32A COLOR PHOTO FINISHING 





MOTION PICTURES 
& COLOR SLIDES 
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INDIAN GOODS 
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34 CAMERAS, PHOTO SUPPLIES RADIO, TELEVISION, 
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64 MODELS, MODEL SUPPLIES 
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61 INVENTIONS WANTED 





OLD GOLD, JEWELRY, 
WATCHES, ETC. 
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Weekend Painters get a break with 
anew kind of Latex House Paint! 


If you’re planning to paint the out- 
side of your house this year, there’s 
anew kind of house paint from “Dutch 
Boy” that can make your job a lot 
easier. It promises professional results 
to even first-time painters! 


Until recently, the weekend or 
vacation painter had to wait for an 
extended period of good weather. 
Now new “Dutch Boy” Latex can be 
used even right after a rainstorm. 
And it’s specially helpful for the stop- 
and-go kind of exterior painting that 
most homeowners have to do. With 
this remarkable new paint, you can 
pick up right where you left off. Lap 
marks won’t show. Skips and holidays 
can be touched up any time. 

Extremely easy to apply, there is 
no tiring brush-drag with new 
“Dutch Boy” Latex. On certain exte- 
rior surfaces, you'll find a roller 
works perfectly. This new paint liter- 


ally flows on over wood and masonry 
—and it covers fast and evenly. This 
easy application means that two coats 
go on in little more than the time it 
takes to apply one of regular paint. 


When repainting surfaces with 
“Dutch Boy” new Latex, there’s no 
need for a separate oil-type primer 
with all its complications. Instead, 
you simply use the easy-to-mix addi- 
tive, PBL, with the first coat...“Dutch 
Boy” does the rest. 

You have a paint job that dries, 
bug-free, in just 30 minutes. Add the 
second coat when convenient. 

Messy solvents and thinners are 
unnecessary, too. Brushes and equip- 
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ment—like the painter himself—can 
be cleaned up with soap and water. 

Homeowners who have used new 
“Dutch Boy” Latex House Paint claim 
it ends exterior house painting as 
they’ve known it before. It’s an easy, 
simple, low-cost way to have a com- 
plete exterior paint maintenance pro- 
gram. Once applied, new “Dutch Boy” 
Latex lasts for years and years. Colors 
will stay bright and clear. Simple one- 
coat touch-up is all you will ever need. 
The part of a house exposed to more 
severe weathering can be repainted 
at any time without repainting the 
whole house. So long as you keep the 
same color, your Latex program means 
that you may never again need to 
repaint the outside of your entire 
house at one time. 

Properly applied, this new paint 
can eliminate most blistering and 
peeling problems caused by trapped 
interior moisture. New ‘Dutch Boy” 
Latex House Paint “breathes” — al- 
lowing interior moisture to escape yet 
sealing out the weather. 

This new paint promises much to 
the do-it-yourself homeowner. Check 
with your nearest “Dutch Boy” 
Dealer listed in the Yellow Pages, or 
write for informative free booklet to: 
NATIONAL LEAD COMPANY, 
General Offices, 

111 Broadway, 
New York 6, N.Y. 
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WORLD'S FIRST AND ONLY POWER BLOCK PLANE! 
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AVALANCHE HUNTER Rod Triplett of the Ski Patrol 
at Squaw Valley Lodge, site of the 60 Winter Olympics 
actually kicks loose smal! avalanches before they be 
come big ones. Triplett is a Came! smoker. He says no 
other cigarette comes close to Camels for real satis- 
faction every time he lights up 
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